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SURFACE WATER SUPPLY OF PACIFIC DRAINAGE
BASINS IN WASHINGTON AND UPPER COLUMBIA
RIVER BASIY, 1914,

- AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1914.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry bills passed by Congress have car-
ried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods and utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1915.

5 $12, 500
1896. - oot s 20, 600
1897 to 1900, inclusive...... ... iiiiiiL.. e 50, 000
1901 to 1902, inclusive. ... . ... .. .o il 100, 000
1903 t0 1906, inclusive. .. ... .o oo it 200, 000
1907 - & cee e 150, 000
1908 to 1910, Inclusive ... ot i cieaans 100, 000
1911 to 1915, inclusive.. ... oot ii i 150, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collect-
ing data. Acknowledgments for cooperation of the first kind are
made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 14.

Measurements of stream flow have been made at about 3,400 points
in the United States! and also at many points in Alaska and the

1Stream-gaging stations and publications relating to water resources, 1885-1913; U. 8. Geol. Survey
‘Water-Supply Paper, 340, 1916. 7
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Hawaiian Islands. In July, 1914, 1,480 gaging stations were being
maintained by the Survey and the cooparating organizations. Many
miscellaneous discharge measurements are made at other points.
In connection with this work data were also collected in regard to
precipitation, evaporation, storage reservoirs, river- profiles, and
water power in many sections of the country and will be made avail-
able in water-supply papers from time to time.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the ““‘run-off’’ or “ Jis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent the rate of flow, as sqcond-'
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in depth of inches, acre-feet, and millions of cubic
feet. The principal terms used in this series of reports are second-
feet, second-feet per square mile, run-off in inches, acre-feet, and mil-
lions of cubic feet. They may be defined as follows:

“Second-feet’’ is an abbreviation for ““ cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (p. 9).

“Second-feet per square mile’” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off (depth in inches)’’ is the depth to which an area would
be covered if all the water flowing from it in a given period were
uniformly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth of inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

“Millions of cubic feet’’ is applied to quantities of water stored in
reservoirs, most frequently in connection with studies of flood control.

The following terms not in common use are here defined:

“Discharge relation,” an abbreviation for the term “relation of
gage height to discharge.”

“Control,” “controlling section,” and “point of control,” terms
used to designate the section or sections of the stream below the gage
which determine the discharge relation at the gage. It should be
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noted that the control may not be the same section or sections at all
stages.

The ““point of zero flow’’ for a given gaging station is that point
on the gage—the gage height—to which the surface of the river
would fall if there were no flow.

«CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches
over the area.

Dischar: Run-off in inches.
n second-
feet per
squaremile.| 1 day. 28 days. 29 days. | 30days. 31 days.
0.03719 1.041 1.079 1.116 1.153
.07438 2.083 2.157 2.231 2.306
11157 3.124 3.236 3.347 3.459
. 14876 4.165 4.314 4,463 4,612
18595 5.207 5.393 5.578 5,764
22314 6. 248 6.471 6. 694 6.917
26033 7.289 7.550 7.810 8.070
.29752 8.331 8.628 8.926 9.223
.33471 9.372 9.707 10. 041 10,376

Note.—Forpart of a month multiply the run-off for one day by the number of days.

Table for converting discharge in second-feet into run-aff in acre-feet.

. Run-off in acre-feet.
Disc]
in second-
feet. lday. | 28days. | 29days. | 30days.|| 81days
1 1.983 55.54 57.52 59. 50 61. 49
2.. 3.967 111.1 115.0 119.0 123.0
3.. 5.950 166. 6 172.6 178.5 184.5
4... 7.934 222.1 230.1 238.0 246.0
5.. 9.917 277.7 287.6 297.5 307.4
6. 11.90 333.2 345.1 357.0 368.9
7.. 13.88 388.8 402.6 416.5 430.4
8. 15.87 444.3 460. 2 476.0 491.9
9 17.85 499.8 517.7 535.5 553.4

NortEe.—For part of a month multiply run-off for one day by the number ¢f days.

Table for converting discharge in second-feet into run-off in millions of cubic feet.

. Run-off in millions of cubic feet.
Dischar
in second-
foet. lday. | 28days. | 2days. | 30days.|| 31days.
) 0.0864 2.419 2. 506 2.592 2.678
2. 1728 4.838 5.012 5.184 5.356
3.. 2592 7.257 7.518 7.776 8.034
4.. 3456 9.676 10.02 10.37 10.71
5.. .4320 12.10 12.53 12.96 13.39
6 5184 14.51 15.04 15. 55 16.07
7 6048 16.93 17,54 18.14 18,75
8 .6912 19.35 20. 05 20. 74 21,42
9 L7776 21.77 22. 55 23.33 24.10

Nore.—For part of a month multiply the run-off for one day by the number of days.
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Table for converting discharge in second-feet into run-off in millions of gallons.

Discharge

Run-off in millions of gallons.

in second-
feet.

28 days.

Note.—For part of a month multiply the run-off for one day by the number of days.

Table for converting velocity in feet per second into velocity in miles per hour.

[1 foot per second=0.681818 mile per hour, or two-thirds mile per hour, very nea;
feet per second. In computing the table the figures 0.68182 and 1.4

1 mile per hour=1.4666

were used.]

Feet per second
(units).
0 2 3 4 6 7 8 9

0.136 | 0.205( 0.273 0.400 | 0.477 | 0.545 0. 614
L8181 .886{ .995 1.09 1.16 | 1.23 1.30

150 | L57 | 1.64 .77 1.84 1.91 1.98

2,18 | 2.25 | 2.32 2.45 | 252 | 259 2.06

2, 86 2.93 3.00 3.14 3.20 3.27 3.34

3.55 | 3.61 3.68 3.82 | 3.89 [ 3.95 4,02

4,23 | 430 | 436 4.50 | 4.57 | 4.64 4.70

4.91 4.98 5.05 5.18 5.25 5.32 5.39

5.59 | 5.66 { 5.73 5.86 | 5.93 6.00 6.07

6.27 6.3¢4 | 6.41 6.55 | 6.61 6.68 6.75

Table for converting discharge in second-feet tnto theoretical horsepower per foot of fall.

{1 second-foot=0.1136 theoretical horsepower per foot of fall. 'Weight of 1 cubic foot of water=62.5 pounds.)

Tens.
1] 2 3 4 6 7 8 9
0. 0.00 | 0.114 | 0.227 | 0.341 | 0.454 | 0.568 | 0.682 | 0.795 | 0.909 1.02
1 1.14 | 1.25 1.36 1.48 1.59 1.70 1.82 1.93 2,04 2.16
2 2.271 2.39 2.50 2,61 2,73 2.84 2.95 3.07 3.18 3.29
3 3.41] 3.52 3.64 3.75 3.86 3.98 4.09 4,20 4,32 4,43
it 4.54 | 4.66 4.77 4,88 5.00 5.11 5.23 5.34 5.45 5.57
L 5.68| 5.79 5,91 6.02 6.13 6.25 6.36 6.48 6.59 6.70
[ S, 6,82 | 6.93 7.04 7.16 7.27 7.38 7.50 7.61 7.72 7.%4
Y 7.95 1 8.07 8.18 8.29 8.41 8. 52 8.63 8.75 8.86 8.97
- PP, 9.09 | 9.20 9.32 9.43 9. 54 9.66 9.77 9.88 |10.0 10.1
9...... bemecameenenas 10.2 |10.3 10.5 10.6 10.7 10.8 10.9 11.0 1.1 11.2

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches.
1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per

minute; equals 646,317 gallons for one day.

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet of 13.572 inches

deep.

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.
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1 second-foot equals about 1 acre-inch per hour.
1 second-foot for one year (365 days) equals 724 acre-feet.
1 second-foot for one day equals 86,400 cubic feet.
1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
day. -
1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.
1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.
- 1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.
1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.
100 California miner’s inches equals 18.7 United States gallons per second.
100 California miner’s inches for one day equals 4.96 acre-feet.
100 Colorado miner’s inches equals 2.60 second-feet.
100 Colorado miner’s inches equals 19.5 United States gallons per second.
100 Colorado miner’s inches for one day equals 5.17 acre-feet.
100 United States gallons per minute equals 0.223 second-foot.
100 United States gallons per minute for one day equals 0.442 acre-foot.
1,000,000 United States gallons per day equals 1.55 second-feet.
1,000,000 United States gallons equals 3.07 acre-feet.
1,000,0Q0 cubic feet equals 22.95 acre-feet.
1 acre-foot equals 325,850 gallons.
1inch deep on 1 square mile equals 2,323,200 cubic feet.
1inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.
1 mile equals 1.60935 kilometers.
1 mile equals 5,280 feet.
1 acre equals 0.4047 hectare.
1 acre equals 43,560 square feet.
1 acre equals 209 feet square, nearly.
1 square mile equals 2.59 square kilometers.
1 cubic foot equals 0.0283 cubic meter.
1 cubic foot of water weighs 62.5 pounds.
1 cubic meter per minute equals 0.5886 second-foot.
1 horsepower equals 550 foot-pounds per second.
1 horsepower equals 76.0 kilogram-meters per second.
1 horsepower equals 746 watts.
1 horsepower equals 1 second-foot falling 8.80 feet.
1} horsepower equals about 1 kilowatt.

. Second-feet Xfall in feet
To calculate water power quickly: =net horsepower on
11

water wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1913, and ending September 30, 1914. At the first of January in
most parts of the United States much of the precipitation in the pre-
ceding three months is stored as ground water, in the form of snow
or ice, or in ponds, lakes, and swamps, and this stored water passes
off in the streams during the spring break-up. At the end of Septem-
ber, on the other hand, the only stored water available for run-off is
possibly a small quantity in the ground; therefore the run-off for
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the year beginning October 1 is practically all derived from precipi-
tation within that year.

The base data collected at gaging stations (Pl. I, B) consist of rec-
ords of stage, measurements of discharge, and genera] information
used to supplement the gage heights and discharge measurements in
determining the daily flow. The records of stage are obtained either
from direct readings on a staff gage or from a water-stage recorder
(P1. II) that gives a continuous record of the fluctuations. Measure-
ments of discharge are made with a current meter by the general
methods outlined in standard textbooks on the measurement of river
discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the daily discharge from which the monthly
and yearly mean discharge is determined.

~ The data presented for each gaging station in the area covered by

this report comprises a description of the station, a table giving
results of discharge measurements, a table showing the daily dis-
charge of the stream, and a table of monthly and yearly discharge
and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measurements
are published.

The description of the station gives, in addition to statements re-
garding location and equipment, information in regard to any con-
ditions that may affect the constancy of the discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of channel, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum re-
corded stages, and the accuracy of the records.

The table of daily discharge gives the discharge in second-feet corre-
sponding to the mean of the gage heights read each day. At stations
on streams subject to sudden or rapid diurnal fluctuation the dis-
charge obtained from the rating table and the mean daily gage height
may not be the true mean discharge for the day. If such stations are
equipped with automatic gages the true mean daily discharge may be
obtained by weighting discharge for parts of the day.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day, it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum’’ the quantity given is the mean flow for the day when
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the mean gage height was lowest. The column headed ‘‘Mean’” is the
average flow in cubic feet for each second during the month. On
this average flow computations recorded in the remaining columns,
which are defined on page 8, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data d'epends primarily (1) on the
permanency of the discharge relation and (2) on the accuracy of
observation of stage, Ieasurements of flow, and interpretation of
records.

Footnotes added to the daily discharge tables give information
regarding the probable accuracy of the rating tables used, and an
accuracy column is inserted in the monthly discharge table. For
the rating tables, ‘‘well defined”” indicates, in general, that the rating
is probably accurate within 5 per cent; ‘‘fairly well defined,” within
. 10 per cent; ‘“‘poorly defined” or ‘‘approximate’ within 15 to 25
per cent. These notes are very general and are based on the plotting
of the individual measurements with reference to the mean rating
curve.

The letter in the column headed “Accuracy’” in the monthly dis-
charge table rates the accuracy of the monthly mean and not that of
the estimate of maximum or minimum discharge or the discharge
for any one day. The rating is determined by considering the accu-
racy of the rating curve, the probable reliability of the observer, the
number of gage readings per day, the range of the fluctuation in
stage, and local conditions. In this column A indicates that the
mean monthly flow is probably accurate within 5 per cent; B, within
10 per cent; C, within 15 per cent; D, within 25 per cent. Special
conditions are covered by footnotes.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches may
be subject to gross errors caused by the inclusion of large noncontrib-
uting districts in the measured drainage area, by lack of information
concerning water diverted for irrigation or other use, or by inability
to interpret the effect of artificial regulation of the flow of the river
above the station. ‘“Second-feet per square mile” and “‘Run-off
(depth in inches)” are therefore not computed if such errors appear
probable. The computations are also omitted for stations on streams
draining areas in which the annual rainfall is less than 20 inches. All
figures representing ‘‘Second-feet per square mile” and “Run-off
(depth in inches)” previously published by the Survey should be
used with caution because of possible inherent sources of error not
known to the Survey.
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The table of monthly discharge gives only a general idea of the flow
at the station and should not be used for other than preliminary esti-
mates; the tables of daily discharge allow more detailed studies of
the variation in flow. It should be borne in mind, however, that the
observations in each succeeding year may be expected to throw new
light on data previously published.

N - »

-

COOPERATION.

During the year ending September 30, 1914, the work in Washing-
ton, Montana, and Idaho has been done under cooperative agree-
ments between the United States Geological Survey and the respective
States.

Cooperation with the States is effected under contracts which are -
made between the Director of the Federal Survey and the State engi-
neers or other officials and are authorized by legislative acts appro-
priating moneys. The State contracts are essentially of the same
order, the principal provisions being substantially as follows:

1. The United States Geological Survey retains direct supervision
of the field work and the preparation of the data for publication.

2. The Federal Survey retains possession of all material collected—

field notes, maps, etc.—but this material is open at all times to
inspection by the State officials, and if not satisfactory the agree-
ments can be terminated at any time.
" 3. The salaries of gage observers and the salaries and traveling and
field expenses of the engineers are divided between the two parties
in some manner agreed upon, the accounts being rendered monthly
in accordance with the regulations of the Federal Survey.

4. The streams and localities in which investigations shall be made
are determined by conference between the State officials and the
representatives of the United States Geological Survey.

5. The cost of publication is borne entirely by the Federal Survey.

In general, the cooperative agreements specify that the United
States Geological Survey shall allot from its appropriation a sum
equal to that appropriated from State funds.

The work in Washington was done in cooperation with the Board
of Geological Survey, composed of Ernest Lister, governor; L. F.
Hart, lieutenant governor; Edward Neath, treasurer; T. F. Kane,
president of the University of Washington; and E. A. Bryan, presi-
dent of the State college. The board was very efficiently repre-
sented in the cooperative investigations by Henry Landes, State
geologist.

Special acknowledgments are due to A. W. Mahon, State engineer
of Montana, and to F. P. King, State engineer of Idaho, for the very
efficient manner in which they represented their States in the cooper-
ative investigations.
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Acknowledgments are also due to the engineers and employees of
the United States Reclamation Service, the United States Forest
Service, and of the United States Office of Indian Affairs for assist-
ance, suggestions, and the freest use of data gathered exclusively for
them and for which they have paid. Acknowledgments are also due
to the officers of the United States Weather Bureau for hydrographic

and climatologic data and to the Umted States Bureau of Fisheries
for furnishing gage heights.

The following cities, private companies, and irrigation districts
have cooperated in the collection of records: City of Bellingham,
Wash., Skagit Power Co., Ham Yearsley & Ryrie Co., Spokane Val-
ley Land & Water Co., Similkameen Power Co., Wenatchee Valley
Gas & Electric Co., and Quincy Valley Irrigation District.

DIVISION OF WORK.

The field data were collected under the supervision of G. L. Parker
and W. A. Lamb, district engineers, by F. B. Storey, A. H. Tuttle,
James E. Stewart, J. T. Hartson, C. O. Brown, I. L. Collier, B. E.
Jones, and J. M. Ray, and by E. W. Kramer, Forest Service hydrog-
rapher.

The field data in the Yakima River Basin, exclusive of gaging
stations in the Yakima Indian Reservation, and the ratings, special
estimates, analyses, and computations were made in cooperation
with Paul Taylor, engineer in charge of hydrometric work, United
States Reclamation Service, assisted by F. E. Moxley, H. W. Hum-
phrey, and R. R. Calland.

The ratings, special estimates, analyses, and computations for sta-
tions in Washington and Idaho were made under the direction of
G. L. Parker, district engineer, assisted by A. H. Tuttle, C. O. Brown,
J. T. Hartson, and I. L. Collier. The ratings, special estimates,
analyses, and computations for stations in Montana were made
under the direction of W. A. Lamb, district engineer, assisted by
B. E. Jones.

The manusecript has been prepared under the direction of G. C.
Stevens by James E. Stewart.

GAGING=STATION RECORDS.

QUINAULT RIVER BASIN.
QUINAULT RIVER AT QUINAULT, WASH.

LocaTion.—In the NE. £ sec. 8, T. 23 N., R. 9 W., at mouth of Canoe Creek, north
end of Quinault Lake, at Quinault post office.

DRAINAGE AREA.—273 square miles.

REecorDS AVAILABLE.~—October 1, 1911, to September 30, 1914.

Gage.—Vertical staff in two sections about 400 feet above mouth of Canoe Creek.
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DiscEARGE MEASUREMENTS.—Made from cable half a mile below the outlet of lake and
about 4 miles below the gage.

CHANNEL AND CONTROL.—Permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and for the period
1911-1914, 16.3 feet at 8 a. m., January 6 (discharge, 32,500 second-feet); mini-
mum stage recorded, 0.45 foot at 8 a. m. and 6 p. m. September 6 (discharge, 538
second-feet).

WinTer FLow.—Discharge relation not affected by ice.

DIveRsIONS AND STORAGE.—Diversions, none; storage, natural, in Quinault Lake.

Accoracy.—Results good.

Discharge measurements of Quinault River at Quinault, Wash., during the year ending
Sept. 30, 1914.

Gage Dis-
Date. Made by— height. | charge.

Feet. Sec.-ft.
May 30 | Collier and Tubtle. . ... .comernii it eiiieceeeceeaeacans 2.82 2,
30 | Tuttleand Collier. .. veenome ettt ittt ceeeieeacaacnans 2.78 2,530

Nore.—Discharge determined from a rating curve well defined below 8,000 second-feet.

Daily discharge, in second-feet, of Quinault River at Quinault, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dee, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
| DU 1,010 | 1,240 | 7,100 | 2,670 | 4,580 | 4,430 | 2,080 | 2,080 | 2,790 | 2,670 | 1,010 620
R 1,010 | 1,240} 5,530 | 2,910 | 3,570 | 5,530 | 2,080 | 2,430 | 3,040 | 2,790 | 1,010 592
T 940 | 1,160 | 4,430 | 3,850 | 3,170 | 5,050 | 2,310 | 2,790 | 3,170 | 2,790 | 1,010 565
R 870 | 1,160 | 3,710 (15,200 | 2,790 | 4,430 | 3,170 | 2,670 | 2,910 | 2,790 | 1,080 565
[ T, 870 | 1,970 | 3,300 23,100 | 2,430 { 3,710 | 5,530 | 2,550 | 2,550 | 2,550 | 1,080 565
Goenieiinnnnns 814 | 2,790 | 3,170 {30,700 | 2,080 | 3,170 | 5,210 { 2,310 | 2,310 | 2,430 | 1,080 538
[ T 870 | 3,170 | 3,040 {23,100 | 2,080 | 2,790 | 4,280 | 2,310 | 2,080 | 2,310 | 1,080 565
- S 870 | 3,170 | 2,310 115,700 | 1,770 | 2,670 | 3,710 | 2,310 | 2,790 | 2,190 | 1,080 592
. 870 | 3,990 | 2 9,890 | 1,670 | 2, 3,300 | 2,550 | 3,300 | 2,080 | 1,010 592
100 e, 1,160 | 4,280 | 2,430 | 7, 1, 2,310 | 3,300 | 2,670 | 3,040 | 2, 1,010 565
i TR 5,700 | 3,710 | 2,310 | 6, 1,670 | 2,190 | 3,300 | 2,550 | 2,790 | 2,080 | 940 565
12,0 cciiiiiaanns 7,650 | 3,040 | 2,670 | 5,530 | 1,870 | 2,190 | 3,170 | 2,550 | 2,670 | 2,080 940 565
) 11,600 | 2,550 |.2,670 | 5,210 | 1,870 | 2,190 | 3,430 | 2,670 | 2,790 | 2,080 565
Mo 8,240 1 2,190 | 3, 4,890 | 1,870 | 2,910 | 4,430 | 2,910 | 2,670 | 2,080 870 565
J T TR 6,210 | 2,190 | 3,990 | 4,730 | 1,870 | 3, 5,870 | 3, 2,910 | 1,970 [ 870 592
16.ccieciaaannn. 4,890 | 8,640 | 3,570 | 5,210 | 1,870 | 3,990 | 5,700 | 3,040 | 3,300 | 1,870 | 870 740
| 3,850 | 7,840 | 3,570 | 4,890 | 1,870 | 3,990 | 4,730 | 2,790 | 3,300 | 1,870 870 940
180 ceenennnns 3,170 | 5,870 | 3 4,730 | 1,870 | 3,710 | 3,990 | 2,790 | 3,300 | 1,870 1,770
19 cceeiiiinas 2,7 4,800 | 2,910 | 4,430 | 1,870 { 3,570 | 3,990 | 2,670 | 3,170 | 1,870 770 | 4,
20, il ) 4,430 | 2, 4,130 | 1,870 | 3,430 | 4,130 | 2,550 | 2,790 | 1,870 740 | 7,100
2. 2,190 | 3,850 | 2,310 | 3,570 | 2,080 | 3,570 | 3,710 | 2,670 | 2,670 | 1,670 740 | 4,730
22 i 1,970 | 3,850 | 2,190 | 3,300 | 2,910 | 3,430 | 3, 2,790 | 2, 1,490 740 | 3,430
23 1,870 | 5,370 | 2 3,040 | 3,040 | 3,170 | 3,040 | 3,040 | 2,310 | 1,400 710 | 2,670
b S 1,670 {17,900 | 1,970 | 2,790 | 3,300 | 2,910 | 2,790 | 3,040 | 2,310 | 1,400 680 , 080
b S , 17.900 | 1,970 | 2,670 | 3,040 | 2,790 | 2,430 | 3,040 | 2, 1,320 1,770
2 2, 3,040 | 2,790 | 1,320 | 680 [ 1,670
3 2 3,300 | 2,790 | 1,3 680 , 770
3 2,3 3,040 | 2, 1,320 650 | 1,870
2,790 | 2,550 | 1,240 650 | 1,670
2,550 | 2,550 | 1,080 { 626 | 1,670
2,550 |....... 1,010 | 632 .......

Nore.—Discharge determined from a rating curve well defined below 8,000 second-feet.
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Monithly discharge of Quinault River at Quinault, Wash., for the year ending Sept. 80, 1914.

[Drainage area, 273 square miles.]

Discharge in second-feet. Run-off.
Month, Depth in- Accu-
Per % racy.
. - inches on | Total in
Maximum. | Minimum. | Mean. slcgl;lg:e drainage | acre-feet.
. area.
11, 600 814 2,680 9.82 11,32 165,000 + A.
17,900 1,160 5,830 21.4 23.88 347 000 | A.
7,100 1,970 2,950 10.8 12.45 181,000 | A.
30, 700 2,670 7,150 26.2 30.21 440, B.
4, 580 1,580 2,470 9.05 9.42 137,000 | A.
5, 530 2,190 3,190 11.7 13.49 196, A.
5,870 2,080 3,470 12.7 14.17 206, A,
3,300 2,080 2,720 9.96 11.48 167,000 | A.
3, 2,080 2,790 10.2 11.38 66, A,
2,790 1,010 1,900 6.96 8.02 117,000 | A.
1,080 626 856 3.14 3.62 52,600 | A.
7,100 538 1,570 5.75 6.42 93, 400 | A,
30, 700 538 3,130 L5 155.86 | 2,270,000

PUGET SOUND DRAINAGE BASIN.
NISQUALLY RIVER NEAR ASHFORD, WASH.

Location.— In the SW. } sec. 33, T. 15 N., R. 7 E., about half a mile below west
boundary of Mount Rainier National Park and 7 miles east of Ashford.

DRAINAGE AREA.—73 square miles.

RECORDS AVAILABLE. ~ October 28, 1910, to September 30, 1914, when station was
discontinued; fragmentary.

Gace.—Record of stage obtained by measuring down from a reference point on a foot
log.

Di1sCcHARGE MEASUREMENTS.—Made from cable 100 yards below foot log or by wading.

CHANNEL AND cONTROL.—Sand and gravel; shifting.

EXTREMES OF STAGE.—Maximum stage recorded during year, 7.5 feet January 5;
minimum gtage recorded, 4.1 feet October 4, 6, and 8.

1910-1914: Maximum stage recorded, 7.5 feet January 5, 1914 (discharge not
computed); minimum stage recorded, 3.6 feet February 24 to March 6, 1911 (dis-
charge, 92 second-feet).

Winter rrow.—Discharge relation affected by ice.

Drversions.—None.

CooprERATION.— Gage-height record furnished by officers of the Mount Rainier National
Park.

Data too meager to warrant publication of estimates of discharge.

Discharge measurements of Nisqually River near Ashford, Wash., from Oct. 1, 1913, to Oct.

8, 1914
Date. Made by— hgi?i\%. c]Paige.
Feet. Sec.ft.
Oct. 4| James B, Stowart. ... o i iiiciiiiieiaei et aaaanes 4.22 262
Taly 13 | I L. Collier. .. .. oo - 5.22 721
Oct. 8]..... L L PPN P 4.42 276

43855°—wsp 892—16——2
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Daily gage height, in feet, of Nisqually River near Ashford, Wash., for the year ending Sept.

20, 1914.
[F. C. Moore, observer.]
Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
..................... 4.5 4.8 4.3 5.0 5.7 4.9 51 foe.....
4.4 |....... 4.7 4.3 5.0 55| 4.8 [....... 5.5
. 4.25| 4.3 4.7 4.3 5.0 54| 48 |....... 5.3
. 4.1 4.3 |....... 5.7 5.0 5.31 5.4 5.3 4.9
O P 4.35 7.5 4.9 5.3 ceae.. 5.3 4.7
6.8 4.9 52| 54 5.2 4.5
6.8 4.9 52| 5.4 [....... 4.6
6.0 |....... 52| 5.4 5.3 4.5
57| 4.9 52| 5.4 5.3 4.5
....... 4.9 521 5.45|.......] 4.7
....... 4.9 52| 5.
5.5 4.9 5.4
5.4 4.9 5.4
535 4.9 5.6
5.35 | ceinn]urnnnnn
5.3 4.9 5.6
5.3 4.9 5.6
....... .9 5.5
5.2 4.9 5.5
5.1 4.9 5.5
5.2 4.9 [......
5.2 l...... .

PUYALLUP RIVER NEAR ELECTRON, WASH.

LocaTtion.—In the NE. $ NW. % sec. 3, T. 16 N., R. 6 E., about 1,000 feet above the
intake of the Puget Sound Traction, Light & Power Co.’s flume, one-fourth mile
below Mowich River, and about 10 miles southeast of Electron.

DRAINAGE AREA.—91 square miles.

REcorDS AVATLABLE.—January 1, 1909, to September 30, 1914.

GAGe.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from log bridge near the gage.

CHANNEL AND CONTROL.— Gravel and boulders; shifting.

EXTREMES OF DISCHARGE.--Maximum stage recorded during year, 4.05 feet at 11.30
p. m. January 4 (discharge 2,610 second-feet); minimum stage recorded, 0.64 foot
at 5 p. m. December 29 (discharge 172 second-feet).

1909-1914: Maximum stage recorded, 4.6 feet November 10, 1910 (discharge,
3,200 second-feet); minimum stage recorded, 0.65 foot January 17, 1910 (discharge,
120 second-feet).

Winter FLow.—Discharge relation not materially affected by ice.

Diversions.— None above station.

Accuracy.—Results fair.

CooPERATION.—-Gage-height records and results of discharge measurements furnished
by Puget Sound Traction, Light & Power Co.
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Discharge measurements of Puyallup River near Electron, Wash., during the year ending

Sept. 30, 1914.

o Gage Dis- - Gage | Dis-

Date. Made by height. | charge. || Date- Made by height. | charge.

. Feet. | Sec.-ft . Feet. |Sec.ft.
Oct. 7 | Barber and Waite 119 427 || Apr. 7 | Barber and Waite 1.08 445
28 |[..... 0 1.07 324 . 1.25 493

Nov. 9..... 1.17 402 1.03 431
23 |..... do 1.52 677 .97 403
Dec. 5 | Barber and Bargwardt. .97 309 .97 388
23 | Barber and Waite - .69 184 1.07 473
Jan, 10 |..... do...... 1,43 631 1.46 699
25 [..... do.. 1.01 411 113 478

Feb. 6|..... do. .53 212 170 807
28 | Barber and Bargwardt.| 1.24 525 1.29 536
Mar. 10 | Barber and Waite...... .90 335 .81 278
23 |..... [ (s 1.02 401 104 387

Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the year ending

Sept. 30, 1914.

Day. Oct. { Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
396 | 775 821 729 397
514 891 930 677 485
608 755 912 719 452
490 514 775 709 332
429 408 608 722 291
418 340 594 629 352
434 353 630 517 312
440 508 678 628 254
40 417 679 577 242
490 363 704 585 252
520 | 378 780 671 248
520 454 875 774 207
624 502 815 768 210
800 562 702 720 380
779 734 715 ] 640 376
648 845 705 | 458 292
582 800 800 371 443
526 736 852 420 696
482 614 907 495 680
527 526 659 540 557
608 490 461 523 422
621 410 487 499 350
608 363 524 482 360
570 508 525 478 388
508 496 496 507 450
423 461 481 513 429
423 450 512 527 342
363 560 496 558 309
349 550 552 487 304
377 676 | 660 | 466 289
524 |....... 762 391 |.......

Note.—Discharge determined from several rating curves fairly well defined between 200 and 700
second-feet, and by indirect method for shifting channels.
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Monthly discharge of Puyallup River near Electron, Wash., for the year ending Sept. 30,
1914.

[Drainage area, 91 square miles.]

Discharge in second-feet. Run-off.
Month. per | Dopthin | ‘:a‘?cc;'
: . inches on otal in *
Maximum. | Minimum. | Mean. sgl]}laére drainage | acre-feet.
‘ area.
1,010 239 446 4.90 5.65 27,400 | B
7 254 408 | - 4.48 5.00 24,300 | B
412 174 253 2.78 3.20 15,600 | B
2,530 193 624 6.86 7.91 38,400 | A
7 188 3.19 3.32 16,100 | A
1,080 U5 449 4.93 5.68 27,600 | A
1,240 235 508 5.58 6.23 30,200 | A.
349 517 5.68 6.55 31,800 | A
891 340 548 6.02 6.72 32,600 | A,
930 461 681 7.48 8.62 41,900 | A
774 371 574 6.31 7.28 35,300 | A
696 207 370 4.07 4.54 22,000 | A,
2,530 174 474 5.21 70.70 343,000

WHITE RIVER AT BUCKLEY, WASH.

Location.—In the SE. { sec. 34, T. 20 N., R. 6 E,, at the Northern Pacific Railway
bridge about a mile northeast of Buckley

DRAINAGE AREA.—424 square miles.

RECORDS AVAILABLE.—April 22, 1899, to August 31, 1903 (gage-height record only
Jan. 1, 1902, to Aug. 31, 1903); October 1, 1910 to December 31, 1911; January
18, 1913 to September 30, 1914.

‘GAGE.—Vel‘tlcal staff and Fuller water-stage recorder.

DISCHARGE MEASUREMENTS.—Made from a plank walk on lower crossbeam of the
railway bridge.

CHANNEL AND CoNTRoL.—Large boulders and cobblestones; likely to shift during
floods; gradient very steep.

ExTREMES OF DISCHARGE.—Maximum estimated combined discharge during year
(derived from water-stage recorder), of river and flume 5,760 second-feet at 2 3. m.,
Jaruary 6; minimum discharge (river and flume) for one day, 405 second-feet
September 24.

1899-1901, 1911, and 1913-1914: Maximum discharge (river and flume) esti-
mated at 14,600 second-feet, November 22, 1901; minimum discharge estimated
at 390 second-feet October 3—4 and 19-26, 1911.

DiversioN.—White River flume diverts from river about a mile above gage. Total
monthly discharge is computed from the combined flow of river and canal.

Accuracy.—Results good. Frequent measurements are required to define the rating
curve.

CooPERATION.—Gage-height record and results of some discharge measurements by
Puget Sound Light & Traction Co.

Discharge measurements of White River at Buckley, -Wash., during the year ending Sept.

30, 1914.
- Gage Dis- éage Dis-
Date. Made by height. | charge. || D2t Made by— height. | charge.
Feet. | Sec.-ft. ) Feet, | Sec.ft.
Jan. 7 | Parker and Ludlow..“ 628, 06 5,020 || Sept. 1] Collier and Eernisse....| 624.06 6.2
9 Ludlow and Osgood....} 627.37 2,500 2 d
Feb. 18 1. ..doc...eea i L. 624. 94 130 2 277
1 Y 625,58 397 3 147
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Daily discharge, in second-feet, of White River at Buckley, Wash., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
40 489 873 223 8
30 423 956 228 79
19 362 956 240 48
14 317 890 154 9
22 289 665 15 7
411 261 725 17 9
347 227 890 12 17
298 117 918 12 16
203 80 882 12 15
440 52 873 12 14
452 890 14 14
379 33 928 14 13
317 20 918 17 13
270 781 14 18
253 470 650 36 25
429 223 566 298 19
618 22 566 688 18
596 18 566 695 137
502 14 665 44 215
411 14 725 9 81
141 347 14 507 8 55
12 289 13 441 7 4
384 13 435 9 36
185 702 12 401 8 170
508 656 12 284 8 14
384 568 13 177 9 11
589 12 174 9 12
174 521 18 170 8 11
24 521 12 163 9 11
112 515 13 188 11 11
3951....... 32 215 L I8 PR,

Nore.—Discharge determined from rating curves fairly well defined between 60 and 1,200 second- feet
applicable as follows; Oct. 1-16; Oct. 17, to May 15, and May 16 to Sept. 30.

Monthly discharge of White River at Buckley, Wash., for the year ending Sept. 30,1914.

Discharge in second-feet.
Run-off .0,
Month. (total in Tacy.
Maximum. | Minimum, | Mean, | 8cre-feet).
[T 0) ¢ 1,220 7 308 18,600 | B.
November 702 14 374 22,300 | B.
December . 489 12 119 7,320 1 C.
January . 5,230 181 1,160 71,300 | B.
February 1,670 89 524 29,100 | B.
March. .. 1,820 2271 1,020 62,700 | B.
April.. 2,010 3371 1,200 1,400 { B.
May. 2, 785 | 1,440 88,500 | B.
June. 2,050 636 | 1,320 ,600 | B.
July..... 956 163 614 37,800 | B.
August.. 695 7 .9 ,650 | C.
September 215 7 38.3 2,280 | C.
The year 5,230 7 685 496,000
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Monithly discharge of White River and flume at Buckley, Wash., for the year ending Sept.

30, 1914.
[Drainage area, 424 square miles.]
Discharge in second-feet. Run-off,
s Acu-
Month. Depthin
Per 5 : racy.
. . inches on | Total in Y
Maximum. | Minimum. | Mean. sl%]qia;re drainage | acre-feet.
- area.
1,620 432 919 2.17 2.50 56,500 | B.
1,270 651 960 2.26 2.52 57,100 | B.
1,060 426 679 1.60 1.84 41,800 | B.
5,250 650 1,750 4,13 4,76 108,000 | B.
2,320 801 1,110 2.62 2.73 61,600 | B.
2,480 968 1,620 3.82 4.40 99,600 | B.
2,640 922 1,790 4,22 4.71 107,000 | B.
2,640 1,470 2,040 4.81 5.54 125,000 [ B.
2,610 1,120 1,700 4.01 4.47 101,000 | B.
1,880 927 1,320 3.11 3.58 81,200 | B.
1,140 676 866 2.04 2.35 53,200 { B.
847 405 588 1.39 1.55 35,000 | B.
5,250 405 1,280 3.02 40.95 927,000

WHITE RIVER FLUME AT BUCKLEY, WASH.

Location.—In sec. 35, T. 20 N., R. 6 E., about one-fourth mile below intake and
about a mile northeast of Buckley.

RECORDS AVAILABLE.—January 18 to September 30, 1914.

Gage.—Vertical staff and Fuller water-stage recorder.

DiSCHARGE MEASUREMENTS.—Made from crossties on top of flume. Stay line used
for high velocities.

EXTREMES OF DISCHARGE.—Maximum stage during year (from water-stage recorder
charts), 4.88 feet at 3 p. m. April 22 (discharge, 1,290 second-feet); minimum
stage recorded, 0.20 foot October 16, May 13, 14, and June 25 and 26 (discharge,
16 second-feet).

1913-14: Maximum stage recorded, 5.01 feet April 18, 1913 (discharge, 1,400
second-feet); minimum stage recorded, 0.20 foot April 20, May 1-4, 17, 22, 24,
26, and October 16, 1913 (discharge, 15 second-feet).

Accuracy.—Results good.

CooPERATION.—Gage-height record and results of some discharge measurements
furnished by Puget Sound Traction, Light & Power Co.

Discharge measurements of White River flume at Buckley, Wash., during the year ending
Sept. 30, 1914.

[Made by Collier and Eernisse.]
Gagé | Dis- Gage | Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft. Feet. | Sec.<ft.
Sept.1......... 2.83 596 || Sept.2......... 1.9 398 || Sept.3..unn.... 2.49 466
2eiaans 3.24 706 b T B W 1) 151 b 2.49 470
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Daily discharge, in second-feet, of White River flume at Buckley, Wash., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aag. | Sept.

1. 47 570 632 600 664 585 510 664 908 834 . 648
2 664 570 632 600 664 585 525 730 908 852 510
3 632 570 632 600 202 600 540 798 927 870 585
4 664 570 916 600 206 616 540 764 908 946 632
5 696 570 119 600 | 1,020 632 540 T3 852 984 585
6 764 570 23 585 | 1,100 648 540 510 781 946 600
7 764 616 23 585 | 1,100 664 908 18 555 870 632
8 680 632 23 585 | 1,180 600 | 1,060 18 555 908 540
9 648 632 220 540 908 570 | 1,020 18 565 870 525
540 632 798 510 180 570 | 1,020 18 540 852 49

452 632 764 510 278 570 | 1,020 43 ! 534 90K 510

452 632 834 510 585 585 370 58 570 946 466

452 632 852 510 5% 600 16 18 616 984 452

452 | 357 | 798| 510| 616 | 600 16 19 [ 600 | 1,020 632

452 149 764 510 632 616 52 21 680 1 100 764

540 370 730 510 632 616 555 23 730 410 616

570 600 730 696 570 600 764 274 730 46 600

570 600 713 730 525 600 764 600 730 46 696

570 585 696 525 525 632 764 424 664 632 632

B70 | 570 | 730 | 504 525 632 764 | 525 | 600 764 600

570 540 764 555 525 180 764 696 570 834 540

22 570 570 | 1,020 632 525 37 764 664 570 781 510
23 570 570 8 632 525 | 1,260 632 798 600 713 480
24 570 555 600 632 | 525 696 585 332 616 696 235
25 570 570 525 632 525 495 570 16 696 730 525
26 570 £55 344 616 510 495 570 16 764 747 555
27 570 | 540 | 344 | 648 | 510 | 495| 570 | 131 781 | 764 540
28 570 616 466 648 510 510 424 834 764 764 480
29 565 600 |....... 510 510 370 852 764 466
30 570 540 600 |....... 510 510 540 870 798 764 480
Bloaooiiioal) 287 |....... 680 600 |....... 570 1....... 632 |....... 870 680 |.......

Note.—Discharge determined from a rating curve well defined between 100 and 1,200 second-feet.

Monthly discharge of White River flume at Buckley, Wash., for the year ending Sept. 30,
1914.

Discharge in second-feet. Run-off roon.
Month, (total in
. - acre-feet). | T2¢Y-
Maximum. | Minimum, | Mean. ‘
1,060 16 616 37,900 | A.
764 452 585 34,800 | A.
680 149 560 34,400 | A.
1,020 23 593 36,500 | A.
730 504 583 32,400 | A.
1,180 180 595 36, A.
1,260 180 588 000 | A.
1,060 16 604 37,100 | A.
870 16 382 22,700 | B.
927 534 701 43,100 | A.
1,100 46 774 47,600 | A.
764 25 550 32,700 | A.
1,260 16 595 431, 000

SOUTH FORK OF SKYKOMISH RIVER

LoocatioNn.—In the NE. § sec. 29, T. 27 N., R. 10 E., 300 feet above Sunset Falls, about
2 miles above town of Index and mouth of North Fork of Skykomish River.

DrAaNAGE AREA.—351 square miles,

NEAR INDEX, WASH.

REcorDS AvAILABLE.—October 7, 1902, to September 30, 1905; April 26, 1911, to
October 21, 1912; June 14, 1913 to September 30, 1914
Gaege.—April 26, 1911, to Februamy 25, 1914, vertical staff at same site as gage used
1902 to 1905, but at datum 0.61 foot higher; April 19 to September 30, 1914,
vertical staff in two sections at same site as gage used 1902 to 1905 but at datum
0.39 foot lower; inclined section for low water-gage readings installed August 25,

1914.
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DiscHARGE MEASUREMENTS.—Made from cable 1 mile below gage.

CHANNEL AND CONTROL.—Sunset Falls, 300 feet below gage; solid rock.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.0 feet (water
over gage; estimated by observer) at 10.05 a. m. January 6 (discharge, 16,700
second-feet; minimum stage recorded, 2.05 feet at 1.05 p. m. October 1 (dis-
charge, 718 second-feet).

1902-1905, 1911-1914: Maximum stage recorded 17.0 feet at 10.05 a. m. January
6, 1914 (discharge, 16,700 second-feet). Datum for 1914 is 1 foot lower than for
1913. Minimum discharge for year differs from that recorded in daily discharge
table, because gage heights were used to tenths of feet only in computing daily dis-
charge. Minimum stage recorded for period, 0.55 foot (0.94 foot, present datum)
October 10, 1904 (discharge, 372 second-feet).

WinTeER FLow.—Discharge relation not affected by ice.

DIVERSIONS AND STORAGE.—None.

Accuracy.—Results good.

Discharge measurements of South Fork of Skykomish River near Index, Wash., during the
year ending Sept. 30, 1914.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. || D3t Made by height. | charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Nov. 5 | James E. Stewart...... a3. 75 1,470 || Aug. 25 | I. L. Collier............ 52,16 458
Apr. 22 | Parker and Collier...... 6.49 3,450 25 |..... s [ . b2.16 476

o Referred to datum of gage installed Apr. 19, 1914.
b Discharge relation affected by logging operations at Sunset Falls.

Daily discharge, n second-feet, of South Fork of Skykomish River near Index, Wash., for
the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. Sept.
1,100 | 2,780 850 | 1,350 | 4,440 | 1,520 | 3,290
1,150 | 2,540 850 | 1,410 | 3,290 | 1,580 | 4,650
1,250 | 2,170 812 | 1,300 | 3,290 | 1,640 | 5,560
1,150 | 1,890 | 2,860 | 1,350 | 2,170 | 2,310 | 4,440
1,520 | 1,770 | 10,400 | 1,300 | 2,170 | 3,840 | 3,470
2,170 t 1,580 {16,700 ; 1,200 | 1,770 { 3,120 | 3,470
2,470 | 1,520 | 10,300 | 1,010 [ 1,770 | 3,120 | 3,470
2,310 | 1,470 | 6,930 | 930 | 1,770 | 3,290 | 3,650
2,240 | 1,350 | 4,870 850 | 1,770 | 3,650 | 3,560
2,170 | 1,300 | 3,650 | 812 | 1,800 | 3,840 | 3,840
2,240 | 1,250 | 2,940 812 | 1,890 | 3,470 | 3,650 | 2
2,470 | 1,250 | 2,540 850 | 2,030 | 3,650 | 4,240 | 2,
2,700 | 1,300 | 2,170 850 | 2,310 | 4,040 | 5,320 | 2
2,78 | 1,250 [ 1,800 850 | 4,440 | 4,870 | 6,670 | 3 .
3,030 | 1,300 | 1,830 812 | 4,870 | 7,580 | 6,540 | 4,140 |........ 1,640
16..........| 3,120)10.000 | 1,200 | 1,830 | 850 | 5,090 | 5,800 | 5,560 | 4,040 |........ 1,470
5,090 | 1,250 | 1,700 890 | 4,440 | 3,840 | 5,200 | 3,940 |- . . .00 1,100
4,040 | 1,200 | 1,580 890 | 3,840 | 4,640 | 4,980 | 3,650 {........ 1,300
3,200 | 1,100 | 1,470 972 | 3,200 | 5,440 | 4,870 | 3,030 |........ 2,390
3,030 | 1,010 | 1,410 | 1,010 | 3,470 | 5,560 | 4,760 | 2,940 [..... .. 3,120
2,470 972 | 1,350 | 1,150 | 2,780 | 4,140 | 4,650 | 3,030 1,960
2,390 930 | 1,410 2,470 | 3,560 | 4,870 | 2,620 1,300
3,200 890 | 1,350 2,170 | 3,120 | 4,650 | 2,030 1,060
3,120 850 | 1,300 2,470 | 2,940 | 4,540 | 2,240 972
3,290 812 | 1,300 2,470 | 2,620 | 4,340 | 2,620 1,010
3,800 | 774 | 1,250 1,800 | 2,700 | 4,040 | 2,470 |........ 930
3,840 74 | 1,250 2,030 | 2,780 | 3,470 | 2,470 |-....... 1,410
2,940 774 | 1,200 1,770 | 2,620 | 3,030 | 2,310 |-.o1IoC 1,060
3,290 774 | 1,250 1,300 | 2,310} 2,700 | 2,470 |-....... 850
1,200 | 3,290 736 | 1,300 1,640 | 2,470 | 2,940 | 2,780 {ooeooo.. 850
1,150 j........ T4} 1,300 1,410 |........] 3,840 |....... eleeneanac]ans veman

Note.—Discharge determined from a well-defined rating curve. Gage destroyed b%falling tree Feb. 25;
replaced Apr. 19. Gagerecord obtained by measuring down from reference point Feb. 26 to Apr. 18. All
gage heights reduceq to datum of gage installed Apr. 19, 1914. Discharge relation affected by logging
operations over Sunset Falls July 9 to Sept. 14; discharge not estimated.
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Monthly discharge of South Fork of Skykomish River near Index, Wash., for the year end-
ing Sept. 80, 1914.

[Drainage area, 351 square miles.]

Discharge in second-feet. Run-off,

Month. per | Depthin Accu-

racy.
Maximum. | Minimum. | Mean. squar igfaifagog ;g{.’;_afleif
o, .

area.

October 10,700 700 2,360 6.72 7.75 145,000 | A
November, 10,000 1,100 2,930 8.35 9.32 174,000 | A
December. . 2,780 6 1,280 3.65 4.21 78,700 | A,
January..... .| @16,700 812 2,960 8.43 9.72 182, A
February................... 5,090 812 1,520 4.33 4.51 84,400 | A,
March.. . 5,090 | 1,300 2,660 7.58 8.74 164,000 | A
ﬁmﬂ 7,580 1,520 3,540 10.1 11.27 211,000 | A

ay- 6,670 2,700 4,330 12.3 14.18 266, A
June. , 870 2,030 3,080 8.77 9.78 183,000 | A
July 1-8.......... 2,620 1,640 2,130 6.07 1.81 33,800 | A
September 15-30............ 3,120 0 1,400 3.99 2.37 44,400 | A

e Discharge Jan. 6 from estimated gage height, as water was over top of gage.
MILLER CREEK NEAR BERLIN, WASH.

LocatioN.—In the NE. } sec. 33, T. 26 N, R. 11 E., 1} miles above Berlin and
mouth of the creek.

DRrAINAGE AREA.—44.2 square miles.

RECORDS AvAILABLE.—May 24, 1911, to September 30, 1914; fragmentary.

GagE.2-Vertical staff in two sections on left bank. Lower section washed out No-
vember 18 and replaced December 5, 1911. Sloping gage 10 feet downstream
substituted for lower section August 27, 1914.

DiscHARGE MEASUREMENTS.—Made from a cable 900 feet above gage or by wading.

CHANNEL AND CONTROL.—Bed composed of large boulders which will not shift except
at extremely high stages. A log jam 500 feet below the gage, at a water-surface
elevation about 5 feet lower than at gage, may affect discharge relation at high
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at 4 p. m.
October 11 (discharge, 3,030 second-feet); minimum stage recorded, 0.21 foot
afternoon of September 26 (discharge, 32 second-feet).

1911-1914: Maximum discharge recorded, 5.5 feet November 18 and 19, 1911
(discharge, 4,740 second-feet); minimum stage recorded, 0.20 foot August 30 and
31 and September 1 and 3, 1911 (discharge, 31 second-feet).
Accuracy.—Results good.
CooPrrATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Miller Creek near Berlin, Wash., during the year ending Sept.
30, 1914.

Date. Made by— hgi?ia:. chl:)amlsg'e.

Feet. SecHt.
1.79 392

Apr. 23 | P
.21 33.8

Aug. 26 | I. L. Colli
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Daily discharge, in second-feet, of Miller Creek near Berlin, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sep t.
640 149 |....a. 810
432 149 [....... 900
323 210 |....... 640
287 385 |....... 407
254 810 |....-.. 323
197 510 |....... 287 343 |oeeiiid)enaanns
224 456 (....... 224 323 .-
323 456 |....... 510 254 .
305 510 {....... 640 224 ..

Nore.—Discharge determined from a rating curve well defined below 500 second-feet. Owing to lack of
gage readings discharge estimated at 15 per cent of the flow of the South Fork of the Sksrkomish near Index
for periods as follows: Nov. 4-6, 242 second feet; Nov. 17-24 and 27-30, 500 second-feet; Dec. 1-3, 375
second-feet; Apr. 16-22, 705 second-feet; Apr. 24-30, 395 second-feet; and May 1-16, 670 second-feet.

Monthly discharge of Miller Creek mnear Berlin, Wash., for the period Oct. 1, 1913, to
’ July 20, 1914.

[Drainage area, 44.2 square miles.]

Discharge in second-feet. Run-off.
Month. per | Depthin | ey
N inches on otal in *
Maximum. | Minimum. | Mean. sggﬁ)re drainage | acre-feet.
area.

92 404 9.14 10. 54 24,800 | B.

........... 433 9.80 10.93 25,800 | D.

64 157 3.55 4.09 9,650 | B.

70 396 8.96 10.33 24,300 | C.

70 165 3.73 3.88 ,160 | A.

160 392 8.87 10.23 24,100 | B.

............ 540 12.2 13.61 32,100 | C.

............ 640 14.5 16.72 39,400 | C.

224 456 10.3 11.49 27,100 | B.

145 279 6.31 4. 11,100 | A.

............................................ 228,000

NORTH FORK OF SKYKOMISH RIVER AT INDEX, WASH.

LocatioNn.—In the SE. { sec. 17, T. 27 N., R. 10 E., at Index, 1 miles above
mouth of river.

DRAINAGE AREA.—143 square miles.

RECORDS AVAILABLE.—August 24, 1910, to September 30, 1914.
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Gace.—Vertical staff installed November 24, 1911, on wing dam on right bank directly
.back of observer’s house about one-third mile above highway bridge; original
gage, a vertical staff on left bank about 50 feet above the tramway bridge, was
used August 24 to September 2, 1910, and was destroyed in the course of improve-
ment of channel; vertical staff on right bank about one-fourth mile above high-
way bridge at lower end of wing dam and about 300 feet belew present gage was
used October 26, 1910, to March 26, 1911.

DISCHARGE MEASUREMENTS.—Made from a cable 600 feet below the gage, or by wading.

CHANNEL AND cONTROL.—Gravel and large boulders; shifting in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.3 feet at 11 a. m.
January 6 (discharge, 7,730 second-feet); minimum stage recorded, 0.68 foot at
7.30 a. m. September 7 (discharge, 156 second-feet).

1911-1914: Maximum stage recorded, 10.1 feet November 20, 1911 (discharge,
9,720 second-feet); minimum stage recorded, 1.5 feet September 8, 1911 (dis-
charge, 110 second-feet).

WINTER FLOW ggyDischarge relation not affected by ice.

Accuracy.—Results good.

Discharge measurements of North Fork of Skykomish River at Index, Wash., during ihe year
ending Sept. 30, 1914. ,

Date. Madeby— | ot | crarge. | Dote: Madoby— |nCER | s,
Feet. | SecHt. . Feet. | Secft.

Nov. 5| James E, Stewart...... 2.18 766 || Apr. 22 | Parker and Collier...... 3.32 1,410
Apr. 15 | Parker and Collier...... 4.97 | 3,180 || Aug. 24 | I. L. Collier............ .94 210

Daily discharge, in second-feet, of North Fork of Skykomish River at Index, Wash., for the
year ending Sept. 30, 1914,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
885 | 2,170 | 1,650 348 180
2,170 | 2,370 | 1,500 | 348 180
2,570 | 1,900 | 1,500 | 348 180
1,990 | 1,650 | 1,420 | 313 170
1,570 | 1,350 | 1,080 313 160
1,570 | 1,080 945 313 160
1,650 945 945 313 156
1,650 | 1,650 | 945 | 313 202
1,650 | 1,350 885 297 281
1,650 | 1,210 | 945 | 297 214
1,730 | 1,350 945 281 226
1,810 | 1,500 945 281 226
2,370 | 1,500 | 945 281 226
2,780 | 2,080 | 825 | 281 885
2,780 | 2,470 | 770 | 281 | 1,650
2,470 | 2,270 | 715 | 266 945
2,080 | 1,990 75 252 770
1,810 | 1,650 715 239 | 1,350
1,810 | 1,500 75| 226 | 1,900
2,270 | 1,420 | 610 | 239 | 1,650
2,170 | 1,420 | 470 | 239 | 1,140
2,670 | 1,500 | 427 | 2261 1,
2,370 | 1,350 | 427 | 226 8
1,990 | 1,210 427 | 214 770
1,900 | 1,210 | 427 214 715
1,810 | 1,210 406 214 15
1,730 | 1,350 348 202 715
1,500 | 1,350 330 202 610
1,350 | 1,350 | 348 | 202 | 1,080
1,350 [ 1,730 | 348 | 214 448
515 1,660 |.ocnu.. 348 | 198 [......e

NoTE.—Discharge determined from a rating curve well defined between 150 and 2,000 second-feet.
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Monthly discharge of North Fork of Skykomish River at Index, Wash., for the year ending
Sept. 80, 1914. _

[Drainage area, 143 square miles.}

Discharge in second-feet. Run-off.
; Accu-
Month, Depth in
Per h : racy.
: . inches on | Totalin
Maximum. | Minimum. | Mean. sguqlage drainage | acre-feet.
y area.

7,180 218 1,150 8.04 9.27 70,700 | A.
5,080 405 1,300 9.09 10.14 77,400 | A,
1,020 503 3.52 4.06 30,900 | A.
7,290 281 1,200 9.02 10.40 79,300 | A.
2,570 297 636 4.45 4.63 35, A,
2,370 562 1,270 8.88 10.24 78,100 | A.
3,330 515 1, 10.8 12.05 92, A.
2,780 1, 13.5 15.56 119,000 | A.
2,470 0945 1,570 11.0 12.27 93,400 | A.
1,650 330 775 5.42 6.25 47,700 | A.

348 198 264 1.85 2.13 16,200 1 A,
1,900 156 660 4.62 5.16 39,300 | A.
7,290 156 1,080 7.55 102.16 780,000

SOUTH FORK OF STILAGUAMISH RIVER NEAR SILVERTON, WASH.

Location.—In SE. % sec. 23, T. 30 N., R. 9 E,, at the Silverton ranger station, about
one-fourth mile below Martin Creek, 24 miles below Silverton post office, and
about 5 miles above Gold Basin.

DRAINAGE AREA.—45.4 square miles.

RECORDS AVAILABLE.—September 1, 1910, to September 30, 1914 (fragmentary).

Gace.—Vertical staff spiked to overhanging hemlock. .

DiscHARGE MEASUREMENTS.—Made from a cable 50 feet below gage, or by wading.

CHANNEL AND CONTROL.—Heavy boulders which will shift only during extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet at 11 a. m.
January 6 (discharge, 5,420 second-feet); minimum stage recorded, 0.80 foot at
6 p. m. September 4 (discharge, 35 second-feet).

1910-1914: Maximum stage recorded, 7 feet November 20, 1910 (discharge,
6,200 second-feet); minimum stage recorded 0.80 foot September 4, 1914 (dis-
charge, 35 second-feet).

Winrer FLow.—Discharge relation not affected by ice.

D1vERSIONS AND STORAGE.—None.

Discharge measdrements of South Fork of Stilaguamish River near Silverton, Wash.,
during the year ending Sept. 30, 1914,

Date. Made by— hgiag ‘3:. chlgj'Ze.
Feet. Sec.-ft. ’

Oct. 30 | James E. STeWart.eiueeeiriiiiiiairrotiretaennsesesisconsnnscananennen al.30 126
Apr. 25 [ Parker and Coler.ceee e cee o neecerenincisnctocsnacoccsansnsannnann 1.87 344

@ Point of zero flow estimated at —0.5 foot £0.2 foot.
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Daily discharge in second-feet of South Fork of Stilaguamish River near Silverton, Wash.,
Jfor the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
155 225 6321 3121 34| 101 4
155 | 188 632 312| 422{ 101 41
206 155 713|556 | 312] 101 37

4,380 | 188 556 | 556 | 312 97 35
4,610 | 155 556 246| 101 47
5,200 | 126 486| 890 | 246| 101 62
2,160 | 126 486| 7991 266| 101 62
L710| 126 48| 80| 246 80 80
7991 101 422| 756|246 80 80
32| 155 22| 672| 246 80 80
521| 12 364 422| 246 80 101
486 | 155 364 422| 246 80 126
312 162 364 | 504 266 80 80
225 155 338 672] 266 80! 1,080
312| 188 338 756 266 80 556
486 | 188 312 556| 266 80 266
713| 162 225 422 188 71 230
312| 188 55| 36| 206 9 | 1,010
206 | 188 155| 338| 181 80 830
266 | 255 188| 364| 172 62| 1,600
556 556 312 80| 126 62 630

486 | 556 | 303| 504 114 54 430

312 | 48| 422 303| 114 54 320

312 303| 594| 364| 114 53 320

225 364| 73| 42| 126 52 312

225| 364 32| 556 126 51 312

225| 364| 364| 632| 106 50 322

233 | 364| 364 364 97 50 205

195| 393| 35| 354 90 47 312

15| 33| 312| 32 97 47 393

3 312 |........ 101 47 ...... .

Norte.—Discharge determined from a rating curve well defined below 500 second-feet. Gage not read
and no discharge estimates made Nov. 18 to Dec. 31, and Apr. 1-11.

Monthly discharge of South Fork of Stilaguamish River near Silverton, Wash., for the
: year ending Sept. 30, 1914.

[Drainage area, 45.4 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depthin Acou-
. . inches on | Totalin |Tacy-
Maximum. | Minimum. | Mean. sgllilla:e drainage | acrefeet.
. area.

October........c..ooooo.. 422 126 240 5,29 6.10 14,800 | B.

155 472 10.4 6. 57 15,900 | B.

155 843 18.6 21.44 51,800 | B.

101 304 6.70 6.98 16,900 | B.

155 569 12.5 ®n4a 35,000 | B.

364 532 11.7 8.26 ,000 | B.

155 418 9.21 10.62 25,700 | B.

312 545 12.0 13.39 32,400 | B.

90 207 4,56 5.26 12,700 | B.

47 74.0 1.63 1.88 4,550 | B.

35 334 7.36 8.21 19,900 | B.

SOUTH FORK OF STILAGUAMISH RIVER AT GRANITE FALLS, WASH.

LocarioNn.—In sec. 12, T. 30 N., R. 6 E., 400 feet below mouth of Canyon Creek and
about a mile north of town of Granite Falls, at the county highway bridge.
DRAINAGR AREA.—182 square miles.
REecorps AvarLABLE.—June 19 to October 31, 1911; September 13, 1913, to September

30, 1914.

GacEe.—Chain attached to upstream handrail of bridge.
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DiSCHARGE MEASUREMENTS.—Made from bridge..

CHANNEL AND CONTROL.—QOne channel at all stages; control is composed of small
boulders and probably shifts in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and for period cov-
ered by records, 11.05 feet at 8 a. m. January 6, 1914 (discharge, 11,700 second-
feet); minimum stage recorded, 1.49 feet August 28-29 and September 3—4, 1914
(discharge, 136 second-feet).

Accuracy.—Results fair.

Discharge measurements :}f South Fork of Stilaguamish River at Granite Falls, Wash.,
uring the year ending Sept. 30, 1914.

_ Gage Dis- o Gage | Dis-
Date. Made by height. | charge. Dafe. Made by height. | charge.
Sec.-ft. Feet. | Sec.ft.
Oct. 27 579 || Apr. 26 | Parker and Collier......| 3.52| 1,200
28 531 || Sept. 26 | I. L. Collier... 3.22

Daily discharge, in second-feet, Wf South Fork of Stilaguamish River at Granite Falls,
sh., 1911, and 1913-14.

Day. Oct. Day. Oct. Day. Oct.
265 305
230 285
200 265

2,740 435
1,760 390
775 305
590 230
485 230
390 230
390 230
170

2,430 | 898 | 935 |5,350 | 1,080 | 1,320 [ 1,400 | 935| <279 | 160
20310 | 860 | 898 | 2,560 1080 [ 1240 | 935| 262| 157
1,670 | 935| 860 (1,870 | 2,560 | 3,250 | 1,240 | 935 | 231 136
1,400 | 7,600 | 720 | 1,870 | 2,080 | 1,490 720 | 231 136

1,160 | 7,600 655 | 1,400 | 2,830 | 1,400 |- 826 625 216 162

279 160 |.......

Nore.—Discharge determined from a rating curve well defined between 400 and 2 ,000 second-feet. Dis-
charge: July 13, 1913, 2,310 second-feet; July 14-17, 1913, 1,970 second-feet. June 5, discharge interpolated,
owing to lack of gage reading.
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Monthly discharge of South Fork of Stilaguamish River at Granite Falls, Wash., for
the year ending Sept. 30, 1914.

[Drainage area, 182 square miles.}

Discharge in second-feet. *  Run-off.
Month. Per Depth in ) zl\‘:g;.
Maximum, | Minimum. | Mean. | square ’gfﬁggg aTcgg_af.leena
mile,
area.

October. ......ooovviianai.e 9, 250 315 1, 440 7.91 9.12 88,500 | B.
November.......ccueeeunn.. 10, 000 465 2,180 12.0 13.39 130,000 | B.
December. .. .............. 2, 430 297 1,020 5.60 6. 46 62,700 | B.
January.. 10, 400 825 2,350 12.9 14.87 144,000 | B.
Februar; 3, 700 540 1,290 7.09 7.38 71,600 | B.
March. 5, 350 1,010 1, 740 9. 56 11.02 107,000 | B.
April.. 3,250 1,750 9.62 10.73 104,000 | B.
May. 3, 250 935 1,310 7.20 8.30 80,600 | B.
June............. 6,700 595 1,380 7.58 8.46 82,100 | B.
July.oenacnannnn 935 231 522 2.87 3.31 32,100 | B.
August.......... 315 136 201 1.10 1.27 12,400 | B.
September........... 4,000 136 838 4.88 5.44 52,800 { B.

The year............. 10, 400 136 1,340 7.36 9.75 968,000

Note.—Mean discharge for October, 1911, 433 second-feet; run-off 26,600 acre-feet.

SKAGIT RIVER AT REFLECTOR BAR, NEAR MARBLEMOUNT, WASH.

Locartion.—In sec. 8, T. 37 N., R. 13 E. Willamette meridian (unsurveyed), just
below mouth of Canyon Diablo, at Reflector Bar ranger station, three-fourths
mile above Stetattle Creek, 1} miles below Thunder Creek, and 23 miles by trail
northeast of Marblemount, in Whatcom County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—December 1, 1913, to September 30, 1914.

Gaare.—Stevens water stage recorder installed April 13, on right bank, 75 feet below
mouth of Canyon Diablo, Henry Soll, observer. Inclined staff gage read twice a
day to hundredths of a foot December 6-21, ana once a day to hundredths of a foot
December 22 to April 12, Datum of gage lowered 2.00 feet May 8 and all previous
gage readings corrected to lower datum.

DiscEARGE MEASUREMENTS.—Made from cable 50 feet below gage. Stay wire is used
for measurements at high stages.

CHANNEL AND CONTROL.—Banks will not overflow; one channel at all stages. Control
200 feet below gage, composed of large bowlders near right bank, clean gravel in
center, and sand near left bank; may shift during floods. Zero flow would occur
at gage height 0.0040.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage December 6, 1913, to September 30,
1914, from recorder charts, 7.28 feet at 6.30 a. m. May 15 (discharge, 14,700 second-
feet); minimum stage recorded, 2.19 feet at 8.30 a. m. February 17-20 (discharge,
1,080 second-feet?).

WimntER rrLow.—Discharge relation not affected by ice.

Diversions.—None.

RecuraTiON . —None,

Accuracy.—Gage-height record considered reliable; rating curve well defined through-
out. From June 2 to September 15 considerable trouble was caused by clogging
of intake to stilling well by silt; results prior to June 2 excellent; those thereafter
fair.
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Discharge measurements of Skagit River at Reflector Bar, near Marblemount, Wash., dur-
ing the year ending Sept. 30, 1914.

Gage | Dis- . Gage | Dis-
Date. Made by— helght. | charge. || Date- Made by height. | charge.
Feet. | Sec.ft. Feet, Sw"gs'o
Jan. 26 | LaVilleand Rohde.....| 2.79 1,900 || Aug. 26 | Parker and Hoyt.......| 3.23| 2,
May 8| Parkerand Collier.....| 4.90| 6,400 || Sept. 15 | I. L. Collier.......... .~ 237 1,300
15 | I. L. Collier 7.19 | 14,300

Daily discharge, in second-feet, %Slcagit River at Reflector Bar, near Marblemount, Wash.,
Jor the year ending Sept. 30, 1914.

Day. Dec. Jan. Feb. | Mar. | Apr. | May. | June. [ July. | Aug. | Sept.
1,540 | 2,060 2,390 | 5,480 9,900{ 9,220 3,700 | 2,060

1,470 | 2,220 2,390 | 7,740 | 12,100 | 9,560 | 3,800| 1,990

1,470 1 2,060} 2,560 9, 12,1001 9,560 | 3,800 1,930

1,410 [ 2,060 | 2,920 | 8,880 10,300 | 9,560 3,700 | 1,870

1,230 | 1,900 | 4,120 7, 8,540 | 8, 3,700 | 1,810

1,230 | 1,750 | 4,5%0| 6,830 6,980| 7,280 | 3,800 1,750

1,230 | 1,670 | 5,060{ 6,680 6,120] 6,830 | 3,600 1,820

1,230 [ 1,670 [ 5,320 ,540 | 5,980 | 6,680 | 3,200 1,900

;230 | 1,750 | 5,580 | 6,980 | 5,840 | 6,830 | 3,020 | 1,900

1,230 { 1,750 | 6,120 7,280 6,120 6,980 | 2,920| 1,900

1,180 | 1,750 | 6,400 | 7,430 6,680 7,130 3,200] 1,470

1,180 | 1,820 | 6,400 | 8,220 7,900} 7,430 | 3,400 | 1,350

1,180 | 2,060 | 6,8301 9,220 9,560 | 7,430 | 3,500 | 1,290

1,120 | 2,560 | 6,980 | 12,800 | 9, 6,830 | 3,500 1,290

1,120 | 3,300 7, 14,400 | 11,000 | 6, 3,500 | 1,300

2,920 | 1,120 | 3,300 | 6,980 | 13,600 | 12,800 | 5,840 | 3,440 1,300
2,920| 1,110| 3,500 | 6,260 | 11,300 | 13,600 | 5,580 | 3,380 | 1,370
2,740 | 1,110 | 3,700 | 5,710 { 11,000 [ 12,8001 5,710  3.320 [ 2,830
2,560 1 1,110 | 3,700 | 7,580 | 10,300 | 11,000 | 5,840 | 3,260 | 3,200
2,390 | 1,110| 3,900 | 7,740 | 9,900 9, 5,710 | 3,200 | 2,560
2,220 | 1,120| 4,120 | 6,680 | 10,300 | 8,220 | 4,700 | 3,140 2,140
2,220 | 1,180| 4,120 | 5,980 | 11,000 | 7,130 { 4,120 ( 3,080 [ 2,060
2,060 | 1,230 | 4,120 | 5,580 | 11,700 | 6,120 4,010 | 3,020| 2,060
1,900 | 1,290| 4,120 | 5,190 | 12,800 | 5,760} 4,010 | 2,970 2,300
1,900 [ 1,200 | 3,700 | 4,940 [ 11,300 | 5,840 | 3,900 | 2,920 2,480
1,900 | 1,290 3,500 | 4,820 9,560 5,980 3,700 2,740 2,560
1,820 | 1,820( 3 4,700 ,220 | 6, 3,600 | 2,740 2,390
1,610 | 1,820 | 3,110 | 4,460 | 7,130 | 6,400 | 3,400 | 2,600 | 1,980
3,320 | 2,460| 1,840

3,400 | 2,320 | 1,980

3,500 { 2,190 (........

NoTe.—Discharge determined from a rating curve well defined below 15,000 second-feet. Estimated
Dec. 1-5 as in table, by comparison with Skagit River near Marblemount. Tnterpolated because of lack
of gage readings Aug. 16-24, 28-31, Sept. 2-5, 7, and 9.

Monihly discharge of Skagit River at Reflector Bar, near Marblemount, Wash., for the year
ending Sept. 30, 1914.

Discharge in second-feet.®
Run-off |,
Month. (total in
acrefeet), | T8¢y
Maximum. | Minimum. | Mean. *
December. 3,000 1,210 1,830 113,000 | A.
January. 12,800 1,180 3,590 ,000 | A.
Fobruar 1,820 1,110 1,270 70,500 | A.
March 4,120 1,670 2,800 172,000 | A.
April 7,740 3 5,350 318,000 | A.
May. 14, 400 5,480 9,180 ,000 | A,
June 3,600 5,760 8,490 505,000 { B.
July... 9,560 3,320 6,010 370,000 | B.
Augus 3,800 2,190 3,200 197,000 | B.
September. .. 3,200 1, 1,960 117,000 | B.
The PerioQ. eeeeeomvmniieiieicaiaenanananafaiiieeaeaeseeacaecneea et 2,850, 000
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SKAGIT RIVER NEAR MARBLEMOUNT, WASH.

Locarion.—In the SE. § sec. 21, T. 37 N., R. 12 E,, at the proposed power-house site
of the Skagit Power Co., 1 mile above Goodell Creek, 6} miles below Stetattle
Creek, and about 16 miles above Marblemount.

DRAINAGE AREA.—1,090 square miles.

RECORDS AvarasLe.—December 21, 1908, to May 23, 1914, When station was discon-
tinued.

GaaE.—Vertical staff on right bank.

DiscHARGE MEASUREMENTS.—Made from a cable at the gage

CHANNEL AND coNTROL.—Heavy boulders; shifting in extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.8 feet at 4 p. m.
January 6 (discharge, 18,000 second-feet); minimum stage recorded, 1.38 feet at
7.45 a. m, and 4 p. w. January 2, at 7.30 a. m. February 17, and at 7 . m. Febru-
ary 19 (discharge, 1,220 second feet)

1909-1914: Mammum stage recorded, 22.0 feet during early morning of Novem-
ber 29, 1909, determined from flood marks (approximate discharge, 83,000 second-
feet); minimum stage recorded, 0.80 foot at 8.15 a. m. February 6 and 8, 1913
(discharge, 820 second-feet). Minimum discharge October 1, 1913, to May 23,
1914, differs from that recorded in daily-discharge table because gage heights
were used to tenths of feet in computations.

WinTER rLow.—Discharge relation not affected by ice.

Diversions.—None.

Reeuration,—None,

Accuracy.—Results good.

Discharge measurements of Skagit River near Marblemount, Wash., during the year ending
Sept. 30, 1914.

Gage | Dis- — Gage | Dis-
Date. Made by— helght. | charge. || D8t Made by height. | charge.

Feet. | Sec.ft. . Feet Sec.ft.
Oct. 14 | Stewart and Lavﬂle 4,34 4,770 || May 14 | I. L. Collier............ 9.09
Jan. 22| Laville and Emery.. 2.46 2,420 || Aug. 27 | Hoyt and Parker....... 2.88 | a 2 770
May g Patléer and Collier...... ?;ii ;,Sgg Sept. 16 | I. L. Collier............ 1510 1 360
..... L .

~

a Measurement made at Reflector Bar, 7 miles above, and inflow between estimated at 100 second-feet.
b Measurement made at Reflector Bar, and mtervenmg flow estimated at 85 second-feet.

43855°—wse 392—16——3 -
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SKAGIT RIVER NEAR SEDRO WOOLLEY
bridge just above Sterling Bend, 13 miles south of Sedro Woolley, and about 25

miles above the mouth.
DRrAINAGE AREA.—2,930 square

Locarion.—In the NE. ] sec. 36, T. 35 N., R. 4 E., at the Northern Pac

RECORDS AVAILABLE.—May 1, 1908, to September 30, 1914.
Gacr.—Vertical staff on cribbing 100 feet above draw-span pier.
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DiscHARGE MEASUREMENTS.—Made from a highway bridge about one-third mile above
the railway bridge.
CHANNEL AND coNTROL.—Gravel; shifting in floods.
,EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 49.6 feet at 4a. m.
January 7 (discharge, 75,000 second-feet); minimum stage recorded, 33.9 feet at
8 a. m. December 30-31 (discharge, 5,240 second-feet).

1908-1914: Maximum stage recorded, 56.1 feet November 30, 1909 (discharge,
96,100 second-feet); minimum stage recorded, 35.4 feet November 2-3, 1911 (dis-
charge, 3,250 second-feet).

Accuracy.—Results good during periods of frequent measurements, but may be
considerably in error at other times.

Discharge measurements of Skagit River near Sedro Woolley, Wash., during the year ending
Sept. 30, 1914.

Date. Madoby—  |p9n%e | DI | Date. Made by— pogs | i
Feet, | Sec.ft. f Teet | Sec
Oct. 6| James E. Stewart......| 34.13 §,820 || May 4 Parker and Collier..... 39.60 1 26,700
19| .do. ..., el 36.50 | 13,500 || Sept. 23 | I. L. Collier............ 35.18 | 9,530

|

|
Daily discharge, in second-feet, of Skagit River nemj’ Sedro Woolley, Wash., for the year
ending Sept. 30, 1914,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

15,100| 24,400| 28,700| 12,300, 8,070
19,700| 30,800| 30,300 13,300 7,480
29, 400| 34,900| 30,300( 12,600 7,480
29, 400| 30,800| 30,800| 12,300 7,190
24,000{ 24,000{ 26,200| 12,000 6,910

21,000| 20,500| 22,700] 12,000/ 6,110
20, 100{ 17,700( 21,000{ 12,600 6,110
900! 19, 700| 18,100| 20,500 11,300 7, 480

Nore.—Discharge determined from rating curves fairly well defined between 4,000 and 40,000 second-
feet applicable Oct. 1 to Jan. 7 and Jan. 8 to Sept. 30.
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Monthly discharge of Skagit River near Sedro Woolley, Wash., for the year ending Sept.

30, 1914.
[Drainage area, 2,930 square miles.]
Discharge in second-feet. Run-off.
Month, per | Depthin| oo hoou-
inches on otal in *
Maximum. | Minimum.| Mean. sg]l}]a:e .drainage | acre-feet.
. area.

OCtODOT . . yuaeeecrannannnnns 42,400 5,480 | 13,700 4.68 5.40 842,000 | A.
November..........c.coe.-. 44,400 7,080 16, 500 5.63 6.28 982,000 | B.
December...oeceerncnannnn. 18,000 5,240 8, 560 2.92 3.37 526,000 | B.
) 75,000 5,480 | 19,700 6.72 7.75 | 1,210,000 | B.
14,000 6,110 8,380 2.86 2.98 465,000 | B.
23,100 9,300 | 14,900 5.09 5.87 916,000 | B.
29,400 9,620 | 19,500 6.66 7.43 | 1,160,000 | B.
38,800 15,100 25,300 8.63 9.95 | 1,560,000 | B.
36, 800 15,400 23,100 7.88 8.79 | 1,370,000 | B.
30, 800 11, 600 19,300 6.59 7.60 | 1,190,000 | B.
13,300 8,680 10, 400 3.55 4.09 640,000 | B.
20, 500 5,860 9,250 3.16 3.53 550,000 | B.

75,000 5,240 13, 800 5.39 73.04 | 11,400,000

STETATTLE CREEK NEAR MARBLEMOUNT, WASH.

Locartion.—In sec. 6, T. 87 N., R. 13 E., Willamette meridian (unsurveyed), below
all tributaries, above Skagit Trail bridge, a quarter of a mile above mouth, and
221 miles by trail northeast of Marblemount, in Whatcom County.

DraINAGE ArREA.—Not measured.

RECORDS AVAILABLE.—December 19, 1913, to September 30, 1914.

Gacre.—Vertical staff on left bank, 600 feet above Skagit Trail bridge, read to hun-
dredths of a foot once each day for which record is published, by Henry Soll.

DiSCHARGE MEASUREMENTS.—Made from cable or by wading; stay wire is used for
weasurements at high stages.

CHANNEL AND CONTROL.—Banks will not overflow; one channel at all stages. Con-
trol, 75 feet below gage, composed of heavy angular boulders, is probably per-
manent. Zero flow would occur at gage height of —0.1 4-0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded December 19, 1913, to Sep-
tember 30, 1914, 5.4 feet at 8 a. m. January 6 (discharge, 1,800 second-feet);
minimum stage recorded, 1.01 foot at 8 a. m. February 11-12 (discharge, 23.6
second-feet). Minimum differs from that shown in daily discharge table because
gage heights were used to hali-tenths of feet in computing daily discharge.

Winter rLow.—Discharge relation not seriously affected by ice; open channel rating
curve assumed applicable except for February 5 when discharge was interpolated.

Drversions.—None.

REeguraTIiON.—None.

Accuracy.—Gage-geight record considered reliable, rating curve is well defined
between 35 and 600 second-feet; considerable diurnal fluctuation April to June.
Results good, but record is too fragmentary for monthly estimate from April to
September. -

.

Discharge measurements of Stetattle Creek near Marblemount, Wash., during the year.
ending Sept. 30, 1914.

Date. Made by— hglag‘igz cl?aisg-e. Date. Made by— hgiag . chls)a.:'sg‘e
Feet. | Sec.ft. Feet. | Sec.ft.

May 9 [ Parker and Collier...... 2.45 48 (I Aug. 26 H%rt and Parker....... 1.74 Bg 5
15 | I, L. Collier............ 3.01 489 |t Sept. 15 | I. L. Collier............ 1.60 73.4
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Daily discharge, in second-feet, of Stetattle Creek near Marblemount, Wash., from Dec. 19,
1913, to Sept. 30, 1914.

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

Nom.——Discharlg)e determined from rating curve well defined between 40 and 600 second-feet. Discharge
relation affected by ice Feb. 5; discharge interpolated.

Monthly discharge of Stetattle Creek near Marblemount, Wash., for period Dec. 19, 1913,
to Mar. 81, 1914.

. Discharge in second-feet.
Run-off |,
Month, (totalin 00"
Maximum. | Minimum. | Mean. acre-feet).
Decomber 19-31. . ..ot 53 30 37.8 974 | B
January........ e 1,800 33 192 11,800 | B
February.. e 120 23 39.0 2,170 | B
MArCh. e ieiiiii e iieiiee e e 362 55 126 7,750 | A
The Period. - ... .ceeeeiiiiiiin i 22,700

BAKER LAKE NEAR CONCRETE, WASH.

LocaTion.—At United States fish hatchery on Baker Lake, 174 miles above
Concrete. '

DrAINAGE AREA.—Not measured.

REecorps AvAiLABLE.—October 2, 1910, to September 30, 1914.

Gace.—Vertical staff in two sections.

EXTREMES OF STAGE.—Maximum stage recorded during year and also for period
1910-1914, 14.0 feet at 7.30 a. m. January 6; minimum stage recorded, 0.6 foot
February 3-28.

WINTER FLOW.—Ice occasionally forms in lake during winter.

CoopERATION.—Gage-height record furnished by the United States Bureau of
Fisheries.
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Daily gage height, in feet, of Baker Lake near Concrete, Wash., for the year ending Sept.

, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.1 4.0 3.8 2.0 1.0 1.0 2.5 2.9 4.5 4.5 3.1 1.8
2.1 4.2 3.5 2.0 .8 1.0 2.5 4.0 5.5 4.6 3.1 1.8
2.1 3.8 3.1 2.0 .6 1.0 2.5 4.8 5.0 5.4 3.1 1.8
2.0 3.5 3.0 3.5 .6 .8 2.8 4.4 4.1 5.5 3.1 1.8
1.8« 3.5 2,71 10.3 .6 W7 4.1 3.6 3.8 5.0 3.1 1.8
1.5 3.5 2.5 14.0 .6 .7 4.0 3.5 3.3 4.5 3.1 1.8
15 3.5 2.81 10.0 .6 1.0 3.7 3.0 3.0 4.0 3.1 1.8
L5 3.5 2.6 6.0 .6 1.4 3.5 3.2 2.9 4.3 2.8 1.5
1.5 4.5 2.5 5.5 .6 1.6 3.4 3.6 2.8 4.5 2.6 1.4
15 5.0 2.5 4.0 .6 1.8 3.5 3.6 2.7 4.5 2.6 1.4
6.8 4.2 2.4 3.2 .6 1.9 3.5 3.6 3.0 4.5 2.8 1.4
10.2 3.5 2.4 2.6 .6 1.9 3.5 3.7 3.5 4.7 2.8 1.4
10.5 3.2 2.4 2.5 .6 1.9 3.5 4.1 3.5 4.8 3.0 1.6
6.7 3.0 2.6 2.4 .6 2.0 4.1 5.4 3.6 4.4 3.0 1.8
5.0 3.0 2.8 2.2 .6 4.1 5.1 6.2 4.5 4.1 3.0 1.8
4.8 7.5 2.5 2.0 .6 3.4 4.8 5.1 5.0 4.0 3.0 2.4
4.0 6.0 2.5 2.0 .6 3.3 3.5 5.4 6.2 4.0 3.4 2.6
3.2 5.8 2.5 2.0 .6 3.5 3.5 5.0 5.5 4.2 3.4 6.4
3.2 5.4 2.3 2.0 .6 3.4 3.5 4.8 4.8 4.5 2.5 7.7
3.5 4.0 2.2 2.0 .6 3.4 5.8 4.4 4.1 4.3 2.6 6.4
3.2 3.8 1.9 1.7 .6 3.4 4.1 4.0 4.0 3.4 2.9 5.8
3.2 3.5 L9 1.6 .6 3.3 3.3 5.5 4.0 3.3 2.7 4.9
3.5 3.5 1.9 1.6 .6 3.2 3.0 5.4 3.2 3.4 2.5 4.8
4.0 9.0 1.9 1.4 .6 3.0 2.8 5.1 3.0 3.0 2.5 4.7
3.8 7.0 1.9 1.2 .6 3.0 2.7 4.9 3.3 3.0 2.6 4.6
3.5 5.5 1.9 1.0 .6 2.8 2.5 4.3 3.5 2.9 2.7 4.4
3.0 5.0 2.0 1.0 .6 2.6 2.5 4.0 3.8 2.9 2.6 4.9
2.8 4.5 2.0 1.0 .6 1.9 2.5 3.6 3.9 2.8 2.7 5.2
2.5 4.3 2.0 1.0 .. 1.9 2.3 3.2 4.1 2.6 2.6 5.0
2.5 4.0 2.0 L0 (. 2.0 2.3 3.0 4.5 2.6 2.5 4.8
25 ... 2.0 1.0 |. 2.4 (....... 3.5 [ceaenos 3.1 2.4 |eoaee..

BAKER RIVER BELOW ANDERSON CREEK, NEAR CONCRETE, WASH.

Locarion.—In the SE. % sec. 30, T. 37 N., R. 9 E., 100 feet below Anderson Creek,
one-fourth mile above the Baker River ranger station, and 11 miles above
Concrete.

DRAINAGE AREA.—184 square miles.

REcorDs AVAILABLE.—September 10, 1910, to September 30 1914.

Gage.—Vertical and inclined staffs on left bank October 22, 1910, to September 4,
1913; since September 21, 1913, an inclined and two vertical sections at prac-
tically the same site as the gages previously used but at different datum. From
September 10 to March 19, 1910, a vertical staff at trail bridge one-eighth mile
above Anderson Creek. Readings on this gage have been reduced to datum of
gage installed October 22, 1910, by means of a relation curve.

DiscHARGE MEASUREMENTS.—Made from a cable 300 feet above the gage.

CHANNEL AND CONTROL.—Gravel; shifting in floods.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 12.6 feet at 3
p. m. January 6 (discharge, approximately 22,700 second-feet); minimum, stage
recorded, 2.35 feet October 4 (discharge, 431 second-feet). Maximum gage
height given does not represent average water level on account of large eddy at
h.igh-water section of gage. Gage height 10.6 feet, used for computing discharge,
is based on comparative readings on upper and lower sections of gage between
8.3 and 9.1 feet. -

1910-1914: Maximum stage recorded, 18.7 feet November 20, 1910, estimated
height of water at trail bridge across canyon at location of original gage (discharge
not computed); minimum stage recorded, 2.6 feet February 27 and March 1,
1911 (discharge, 410 second-feet).
Accuracy.—Results good.
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Discharge measurements of Baker River below Anderson Creek, near Concrete, Wash.,
uring the year ending Sept. 30, 1914,

| Gage | Dis- - Gage | Dis-
Date. Made by— neight. | charge. || D2te- Made by height. |charge.
Feet. | Sec.-ft.
Oct. 8| James E. Stewart...... 3.06 731 || May 12
11 |..... [« L, 7.15 7,360 12
12 §..... Lo LT, 6.88 6,400 || Sept. 21

Daily discharge, in second-feet, of Baker River below Anderson Creek, near Concrete,
Y ge,

Wash., for the year ending Sept. 30, 1914.
Day. Oct. | Nov. | Dec. | Jan. [ Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,600 | 1,440
1,620 | 1,520
1,440 | 1,620
1,270 | 1,620
1,270 | 1,800
1,210 | 1,710
1,120 | 1,710
1,360 | 1,710
1,320 | 2,020
1,270 | 2,250
1,440 | 2,020
1,440 | 1,780
1,480 | 2,000
3,480 | 2,370
2,500 | 4,260
2,250 | 2,950
2,020 | 2,500
1,810 | 2,130
1,790 | 2
1,740 | 2,
1,620
1520
1,520
1,440
1,440
1,440
1,270
1,270
1,190
s , 1,190
3leiiiiianane. 1,270 |..-.... 910 | 1,040 {oocnun 1,120

Nore.—Discharge determined from a rating curve well defined between 700 and 8,000 second-feet.
Dischargeestimated, owing to lack of gage readings, from hydrographic comparison with record of Baker
River at Concrete, Wash,, for thefollowing periods: Jan. 1and 30; Feb. 1 and 2; Mar. 1, 6-9, 13, 19, and 20;
Apr. 5, 8,12, 13, and 23; July 5, 8,9, 11,17,23, and 26. Discharge interpolated, owing to lack of gage read-
ings, Jan. 13, 18, 24, and Mar. 3. Discﬁarge Jan. 57 may be small due to reading on vertical gage not
being applicable to rating on inclined gage. -
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Monihly discharge of Baker River below Anderson Creek, near Concrete, Wash., for the
year ending Sept. 30, 1914.

[Drainage area, 184 square miles.]

Discharge in second-feet. Run-off.

Accu-
Month. : Por | DD | motatin |Te0y-
Maximum. | Minimum, | Mean. sq\;a;e drainage | acre-feet,
. area.
22,700 847 2,720 14.8 17.06 167,000 | C
1,620 730 962 5.23 5.45 53,400 | B
3,480 1,120 1,560 8.48 9.78 95,900 | C
4,260 1,270 1,900 10.3 11.49 | -~ 113,000 | C
4,260 1,440 2,590 14.1 15.73 154,000 | C

BAKER RIVER AT CONCRETE, WASH.

Locarion.—In sec. 11, T. 35 N., R. 8 E., at highway bridge at Concrete, one-fourth
mile above mouth.

DRrAINAGE AREA.—270 square miles.

RECORDS AVAILABLE.—September 11, 1910, to September 30, 1914.

Gage.—Inclined and vertical staff on left bank 150 feet below bridge.

DiscHARGE MEASUREMENTS.—Made from upstream side of highway bridge; condi-
tions very unfavorable.

CHANNEL AND CONTROL.—Loose sand, gravel, and small bowlders; shifting frequently;
one channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg yea.r 11.5 feet at 1
p. m. January 6 (discharge, 24,500 second-feet); minimum stage recorded, 2.18
feet, at 1 p. m. February 10 (discharge, 682 second-feet); this estimate differs
from that given in the table of daily discharge, as gage height was used to nearest
tenth of a foot in computing.

1910-1914: Maximum stage recorded, 11.5 feet at 1 p. m. January 6, 1914
(discharge, 24,500 second-feet); minimum stage recorded, 2.18 feet at 1 p. m., Jan-
uary 22 and 23, 1913 (discharge, 634 second-feet).

WinTterR Fnow.—Discharge relation not affected by ice

Drversions.—None.

Storaee.—Natural, in Baker Lake.

Accuracy.—Results only fair, because of poor measuring conditions, shifting channel,
and diurnal fluctuation.

Discharge measurements of Baker River at Concrete, Wash., during the year ending Sept.

30, 1914.
_ Gage Dis- _ Gage | Dis-
Date. Made by height. | charge. Date. Made by height. | charge.
Feet, | Sec.t.
Oct. 6 |James E. Stewart..... . 2.26 755 || May 13
121..... [+ ( P 7.65 | 12,100 || Sept. 17
Jan. 20 | LaVille and Pulos.. 3.04 1,540
May 11| I L. Collier............ 3.8 | 2,770 22
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Daily discharge, in second-feet, of Baker River at Concrete, Wash., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,390 | 3,030 | 1,240 | 1,190 | 3,030 | 1,310 | 2,430 | 3,600 | 4,070 | 2,300 | 1,220
,240 | 1,850 | 1,000 | 1,050 | 3,030 | 1,500 | 3,170 | 3,690 | 4,070 | 2,170 | 1,220
1,500 | 1,610 | 1,000 | 1,000 | 2,380 | 1,820 | 4,070 | 4,270 | 3,510 | 2,050 { 1,130
,850 | 1,390 | 1,980 | 920 | 1,850 | 2,570 | 3,010 | 3,690 | 3,340 | 2,050 [ 1,050

1,850 | 1,240 13,900 | 802 | 1,500 | 3, 2,570 | 3,510 | 2,860 | 1,030 | 1,
2,690 | 1,240 23,900 | 765 | 1,390 | 3,010 | 2,300 | 3,340 | 2,710 { 1,930 | 1,050
2,860 | 1,290 (13,000 { 730 | 1,200 | 3,010 | 2,430 | 1,820 | 3,170 | 1,820 | "1,220
3,030 | 1,240 | 7,150 | 695 | 1,500 | 3,010 | 2,430 [ 2,170 | 2,860 | 1,710 | 1,400
3,300 | 1,100 [ 4,380 | 695 | 1,390 | 2,710 | 2,570 | 1,930 | 3,010 | 1,600 | 1,310
2,860 | 1,100 | 3,210 | 695 | 1,340 | 2,710 | 4,490 | 1,820 | 3,010 { 1,710 | 1,220
2,110 | 1,500 | 2,600 | 765 | 1,190 | 2,710 | 2,710 [ 1,930 | 3,510 | 1,930 | 1,130
1,610 | 1,200 | 2,240 | 730 | 1,290 | 2,570 | 3,010 | 2,170 | 3,340 | 1,930 | 1,130
1,390 1 1,240 | 1,980 | 765 | 1,340 | 8,340 | 3,340 | 2,860 | 2,170 | 2,050 970
1,190 | 1,390 | 1,980 | 802 | 5,070 | 3,690 | 5,430 | 3,170 | 3,010 | 2,050 | 1,400
1,390 | 1,200 | 2,530 | 765 | 4,400 | 4,490 | 5,190 | 4,270 | 2,860 | 1,930 | 1,310
. 6,870 | 1,100 | 2,380 | 802 | 4,400 | 3,340 | 3,690 | 4,710 | 2,860 | 1,600 | 1,220
12,380 [ 3,580 | 1,140 | 2,110 | 840 | 3,880 | 2,710 | 3,340 | 4,490 | 2,860 { 1,500 | 1,310
1,850 | 2,380 | '962 | 1,850 | 840 | 3,010 | 2,710 | 3,010 | 3,880 | 3,170 | 1,500 | 4,490
1,850 | 2,110 | 920 1,610 [ 840 | 3,010 | 5,190 | 3,170 | 3,340 | 3,010 | 1,500 | 4,490
1,850 | 1,730 | 880 {1,390 | 920 | 3,010 | 4,270 | 3,880 | 2,570 | 2,860 | 1,600 | 3,710
1,850 | 1,500 [ 880 | 1,300 { 962 | 2,860 | 3,010 | 4,070 | 2,570 | 2,170 | 1,820 | 2,640
1,850 [ 1,610 | 840 | 1,290 2,710 | 2 3,880 | 2,170 | 2,170 | 1,600 | 2,130
1,850 | 1, 802 | 1,000 2,430 | 2,710 | 3,880 | 1,930 | 2,170 | 1,500 | 1,890
.| 2,240 12,700 | 765 | 1,000 2,170 | 2,570 | 3,880 | 2,170 | 1,930 | 1,500 | 1,780
.| 2)860 [ 5,070 | 695 | 1,000 2,050 | 1,930 | 3,690 | 2,300 | 2,050 | 1,500 | 1,780
12,110 | 4,170 | 695 | 1,390 1,710 | 1,930 | 3,170 { 2,300 | 1,930 | 1,500 | 1,780
1,340 | 3,970 | 880 | 1,190 1,600 | 1,930 | 3,170 | 2,430 | 1,820 | 1,500 | 2,510
1,100 | 2,860 | 802 | 1,000 1,500 | 1, 2,430} 2,710 | 1,710 | 1,500 | 2,250
962 | 5,070 | 840 | 1,000 1,500 | 1,600 | 2,170 | 3,010 | 1,820 | 1,500 | 1,800
840 | 3,970 | 880 | 1,200 1,400 | 1,710 | 2,170 | 3,510 | 1,930 | 1,500 | 1,670
,000 |....... 920 | 1,290 1,310 |..0.... 2,860 |-ne.on 2,050 | 1,400 |.._ ...

Nore.—Discharge determined as follows: Oct. 1 to Mar. 14 from a fairly well-defined rating curve; Mar.
15 to Sept. 19 from a rating curve well defined between 1,150 and 4,000 second-feet; Sept. 20-30from a rating
curve well defined between 900 and 3,000 second-feet.

Monthly discharge of Baker River at Concrete, Wash., for the year ending Sept. 30, 1914,

[Drainage area, 270 square miles.}

Discharge in second-feet. Run-off.
Accu-
Month. Depth in
: . Per | incheson | Totalin |™2°Y-
Maximum.} Minimum. | Mean. square
mile ge | acre-feet.
B area.

15,200 730 2,690 9.96 11,48 165,000 | A.
12,700 1,190 2,990 1.1 12.38 178,000 | A.
3,030 695 1,160 4.30 4.96 71,300 | A.
23,900 1,000 3,370 12.5 14.41 207,000 | B.
2, 240 695 1,050 3.89 4.05 58,300 | B.
5,070 1,190 2,280 8.44 9.73 140,000 | B.
5,190 1,310 2,740 10.1 11.27 163,000 | A.
5,430 2,170 3, 12.1 13.95 202,000 | A.
4,710 1,820 2,950 10.9 12,16 176,000 | B.
4,070 1,710 2,740 10.1 11.64 168,000 | B.
2,300 1,400 1,730 6. 41 7.39 106,000 | B.
4,490 970 1,780 6.59 7.35 106,000 | B.
23,900 695 2, 400 8.89 120.77 | 1,740,000
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WHATCOM LAKE NEAR BELLINGHAM, WASH.

LocarioNn.—In sec. 27, T. 38 N., R. 3 E., at headworks of Bellingham water supply. -

Draivage ArReA.—Not measured. )

REcorDs AVAILABLE.—February 12 to September 30, 1914, when station was discon-
tinued.

Gaae.—Vertical staff on pile under pump house. Gage readings may be reduced to
elevations above sea-level by adding 310 feet.

EXTREMES OF STAGE.—Maximum stage recorded during year, 5.65 feet December
1-4; minimum stage recorded, 3.4 feet September 5-7.

1913-1914: Maximum stage recorded, 5.75 feet at 10.30 a. m. February 19, 1913;

minimum stage recorded, 3.4 feet September 5-7, 1914.

WinteEr FLOW.—No ice. :

CoorrraTioN.—Records furnished by city engineer.

Daily gage height, in feet, of Whatcom Lake near Bellingham, Wash., for the year ending
Sept. 30, 1914.

[C. H. Lusby, 'observer.]

oy & Lo N ol
Q‘DIMC)! S O a

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.95| 4.75| 5.65 4.95| 4.9 5.0 4.45| 4.4 3.85 3.45
3.9 4.7 5.65 4.95| 4.9 5.0 4.45] 4.4 3.8 3.45
3.9 4,65 5.65 495 4.9 5.0 4,451 4.4 3.8 3.45
3.9 4.65| 5.65 . 4.95| 4.9 5.0 4,451 4.4 3.8 3.
3.8 4.7 5.6 |. 4.95| 4.9 5.0 4.4 4.35| 3.8 3.
3.851 4.75| 5.55| 4.8 4,95 | 4.9 4.9 5.0 4.4 4.3 3.8 - 3.
3.9 4.7 5.5 5.1 4.9 4.9 4.9 5.0 4.4 4.3 3.75 3.
3.95| 4.7 5.45| 5.4 4.85] 4.85| 4.9 4.95| 4.5 4,3 3.75 3.
4.0 4.7 5351 5.5 4.8 4.8 4.85] 4.95| 4.4 4.25| 3.75 3.
4.05| 4.7 5.3 555 4.75] 4.8 4.85| 4.95] 4.4 4,25 3.7 3.
4.6 4,7 5.2 5551 4.7 4.8 4.9 4.9 4.4 4251 3,7 3.
4.9 4.7 506} 5.4 4.7 4,751 4.9 4.9 4.4 4,25 3.7 3.
5.06 | 4.7 50 535| 4.65| 4.75] 4.85| 4.9 4.4 4251 3.7 3.
5.3 4.65) 4.95| 5.35| 4.6 4.75] 4.8 4.85| 4.4 4.2 3.7 3.
5.35{ 475 4.9 5.4 4.6 4.75| 4.85| 4.95| 4.35] 4.2 3.7 3.
5351 4.8 4.85| 5.3 4551 4.85| 4.9 4.75| 4.35| 4.15| 3.65 3.65
5351 4.8 4.8 5.25| 4.5 4.9 4.9 4,75 | 4.3 4.15| 3.65 3.7
5.3 4.85] 4.75| 5.2 4.5 4.9 4.9 4,7 4.3 4.15| 3.65 3.7
5251 4.9 4.7 5.2 4,451 4.9 4,951 4.7 4.251 4.15| 3.65 3.75
5.2 4.951 4.65]| 5.15| 4.45] 4.9 5.0 4.65| 4.25( 4.15| 3.6 3.7
5.2 505 4.6 5.1 4,451 4.9 5.0 4.65 | 4.25] 4.1 3.6 3.7
5151 51 4.5 505 |acuenn. 4.851 5057 4.6 4.4 4.05( 3.6 3.7
5.1 5.2 4,45| 5.0 4.85] 505| 4.6 4.4 4.0 3.6 3.7
5.1 5.3 4.45| 4.9 4,81 505 4.6 4.4 4.0 3.55 3.7
5.05| 5.4 4.4 |[.... 4.9 505 4.6 4.4 4.0 3.55 3.7
505 | 5.45| 4.35|. 4.9 5.0 4.6 4.4 3.95| 3.55 3.75
5.0 5.5 4,35 |. 4.9 505| 4.6 4.45| 3.95| 3.5 |.......
4.95| 555] 4.3 |. 4.9 5.05| 4.55| 4.4 3.95| 3.55 3.8
4.9 5.55 | 4.25 .. 4.95| 5,05 4.55| 4.35] 3.9 3.55 3.8
4.851 5.6 4.2 |......l- 5.0 5.06] 4.5 4.4 3.9 3.5 3.8
4.8 foeeo... 4.2 |ooioifeaeanns 4.95 |.o.nnnn 4.5 |oee..n. 3.8 | 3.5 |eeee.-n

Note.—During August and September gage heights slightly affected by timber dam built across outlet
May 25 and 26 for the purpose of controlling the low-water level.

WHATCOM CREEK NEAR BELLINGHAM, WASH.

LocatioN.—In sec. 28, T. 38 N., R. 3 E., at the Northern Pacific Railway siding
bridge opposite Larson station on the Bellingham Electric Railway, about one-
half mile below outlet of Whatcom Lake and 3 miles east of Bellingham.

DRAINAGE AREA.—66 square miles.

REecorDs AvarLaBLE.—November 1, 1910, to September 30, 1914, when station was
discontinued.

Gace.—Vertical staff spiked to pile of bridge.
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DiscEARGE MEASUREMENTS.—Made from the railway bridge or by wading.

CHANNEL AND cONTROL.—Solid rock.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.1 feet at 2.30 p. m.
January 10 (discharge not computed); minimum stage recorded, 2.1 feet at 8.40
a. m. August 9 (discharge not computed). )

1910-1914: Maximum stage recorded, 5.50 feet November 20-21, 1911 (dis-
charge, 739 second-feet); minimum stage recorded, 2.10 feet May 7, 1911 (dis-
charge 2, second-feet); and 2.10 feet at 8.40 a. m., August9, 1914 (discharge not
computed).

SToraGE.—Natural, in Whatcom Lake.
CooPERATION.—QGage-height record furnished by the city engineer of Bellingham.

Data insufficient for estimates of discharge.

Discharge measurements of Whatcom Creek near Bellingham, Wash., during the year
ending Sept. 30, 1914.

Di
Date. Made by— hgiag . cha.rz-e.
Feet. Sec.ft.
Oct. 6] James B, StOWArtee. .o eoeer it eiiiiee it cieni it a2.92 25.8
e E O I R PO | £ 7 Y 3.56 83.3

e Discharge relation affected by backwater from log jam on control.

Daily gage height, in feet, of Whatcom Creek near Bellingham, Wash., for the year ending
 Sept. 30, 1914.

[C. H. Jusby,.observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.95] 4.2 4.4 3.95| 4.6 4.4 3.8 3.8 3.835| 3.2 2.6 2.3
2.951 3.9 4.4 3.95| 4.6 4.4 3.8 3.8 3.351 3.2 2.6 2.25
2.951 3.95( 4.4 3.95| 4.6 4.4 3.8 3.8 3.85| 3.2 2.6 2.25
2.9 4.0 4.4 4.6 4.4 3.8 3.8 3.85] 3.2 2.3 2.26
2.9 4.0 4.4 4.5 4.4 3.8 3.8 3.3 3.15| 2.4 2.2
2.85| 4.0 4.0 4.3 4.5 4.4 3.8 3.8 3.3 3.15| 2.6 2.2
2.9 3.95| 5.0 4.7 4.45| 4.35| 3.8 3.8 3.3 3.1 2.6 2.2
2.95| 38.95| 4.9 4.9 4.4 4.1 3.8 | 8.75] 3.4 3.1 2.6 2.3
3.0 3.95| 4.8 5.0 4.3 3.95| 3.8 3.7 3.3 3.1 2.1 2.3
3.1 3.95| 4.8 5.1 4.35| 3.9 3.8 3.7 3.3 3.1 2.55 2.85
3.6 3.9 4.75| 5.0 4.3 3.9 3.8 3.7 3.3 3.1 2.55 2.35
4.0 3.9 4.7 4.8 4.3 3.9 3.8 3.7 3.3 3.1 2.5 2.35
4.3 3.9 4.6 4.8 4.25| 3.9 3.8 3.7 3.3 3.1 2.5 2.35
4.5 3.9 4.55 | 4.8 4.2 3.9 3.8 3.7 3.3 3.05| 2.35 2.3
4.45| 3.9 4.5 4.8 4.2 3.9 3.8 3.656| 3.25| 3.05| 2.3 2.5
4.401 3.9 4.45| 4.75| 4.15| 3.9 3.8 3.6 3.25| 3.0 2.3 2.55
4.35] 3.9 4.4 4.7 4.1 3.9 3.8 3.6 3.2 3.0 2.25 2.6
4.3 3.95| 4.4 4.65( 4.1 3.9 3.8 3.55 | 3.2 2.95| 2.25 2.6
4.3 3.95| 4.4 4.65| 4.1 3.9 3.85! 3.55| 3.15| 2.95| 2.3 2.6
4.35| 4.0 4.35| 4.6 4.1 3.9 3.85{1 3.5 3.1 2.95}| 2.3 2.6
4.3 4.05| 4.3 4.55 | 4.1 3.9 3.8 3.5 3.1 2.9 2.8 2.6
4.25 | 4.05| 4.25] 4.5 3.85| 3.85| 3.85) 3.5 3.2 2.9 2.3 2.6
4.2 4.05| 4.2 4.5 3.85| 3.85¢{ 3.85| 3.5 3.3 2.9 2.3 2.6
4.15] 4.1 4.2 4.4 3.85( 3.85| 3.85| 3.4 3.3 2.85| 2.25 2.6
4.1 4.2 4.15 ; 3.85| 3.85| 38.85| 3.4 3.3 2.75 | 2.25 2.6
4.1 4.2 4.1 |. 3.85| 3.85| 8.8 | 3.3 3.25| 2.7 2.25 2.6
4.3 4.2 4.1 |. 3.85| 3.85| 3.9 3.2 3.3 2.7 2.25 |.......
4.25| 4.25] 4.05|. 3.8 3.8 3.9 3.4 3.25| 2.7 2.4 2.65
4.2 4.4 4.0 3.85| 3.85|: 3.4 3.2 2.65| 2.4 2.65
4.15| 4.4 3.95 3.9 3.85| 3.4 3.25| 2.6 2.3 2.65
3.9 |....... 3.95 3.85 |....... 3.4 |-eon... 2.8 2.8 |oae.o-.
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- UPPER COLUMBIA RIVER BASIN.
KOOTENAI RIVER AT LIBBY, MONT.

LocaroN.—In sec. 3, T. 30 N., R. 31 W., at highway bridge opposite Great Northern
Railway station at Libby, about one-fourth mile from the town and post office.

DRAINAGE AREA.—11,000 square miles.

REcoRDs AvarLaBLE.—October 13, 1910, to September 30, 1914.

GAcE.—Chain, in left span of highway bridge; prior to completion of bridge a tem-
porary staff gage fastened to an old stump on the right bank just below the bridge.
In February, 1913, gage datum was lowered 2 feet; all readings prior to change
reduced to new datum.

DiscHARGE MEASUREMENTS.—Made from the bridge; prior to erection of bridge from
the ferry cable.

CHANNEL AND cONTROL.—Channel permanent; broken by two piers. Bed of stream
composed of small rocks; current fairly swift and uniformly distributed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.1 feet at 4.30
p- m. June 5 (discharge, 56,900 second-feet); minimum stage recorded, 1.4 feet
at 3 p. m. February 7 (discharge, 1,690 second-feet).

1910-1914: Maximum stage recorded, 14.3 feet June 4, 1913 (discharge, 77,300
second-feet); minimum stage recorded, 1.4 feet February 7, 1914 (discharge, 1,690
second-feet).

WinTER FLOW.—Discharge relation not seriously affected by ice except for short
periods.

Diversions.—None of importance.

Acguracy.—Results excellent.

CooPErATION .—Gage-height record furnished by United States Forest Service.

The following discharge measurement was made by W. A. Lamb: December 16,
1913; gage height, 2.71 feet; discharge, 4,068 second-feet.

Daily discharge, in second-feet, of Kootenai River at Libby, Mont., for the year ending
Sept. 30, 1914.

Dec. | Jan. | Feb. | Mar. | Apr. Aug. | Sept.
5,370| 3,780{ 3,550 3,550 4,270; 13,300, 7,560
4,800 3, 3,780; 3,500| 4,270 13,3001 7,230
4,530 3,780 3,780{ 3,660| 4,270] 13,300 7,230
4,530 3,550 3,120 3,740| 4,270f 12,800 6,910
4,270| 3,780 2,180, 3,570| 5, ,400] 6,910
4,020 4,530; 1,840} 3,470| 6, 12,400 6,750
3,780 5,9701 1,690 3,420| 7, 11,600 6,590
3,780 7 2,170! 3,330| 7, 11,6001 6,590
3,550, 6,9100 2,650 83,420| 8, 11,400, 6,590
3,550 5,970 2,780 3,470/ 8, 11,200 6,590
3,330 5,370 2,800| 3,470| 8, 10,800| 6,590
3,330 5, 3, 3,400 9, 10,000] 6,280
4,020, 4,530 3,510 3,430) 10, 9,640| 6,280
3,780 4,530| 3,570| 3,860| 11 9,280 6,280
4,020/ 4,800 3,700| 5,080] 13,300 9,370{ 6,280
4,0201 4,530 3,510| 5,370( 14,100) 9,460 6,280
3,780 4,020 3,470 5,370 14,100] 9,5501 6,280
3,5501 4,270, 3,270| 5,670f 13,700f 9,650 6,590
3,330] 4,270 3,230] 5,670! 12, 10,000 6,910
3,330 4,020 3,320\ 5,670 15,400 9,650, 8,230
3,780 3,780 3,110 5,080: 17,300] 9,280 9,280
3,330 3, ,120|  5,080] 16,800 8,920] 8,920
3,120 3,120 3,140 4,800{ 16,400 8,920 8,570
2,940 3,120| 3, 4, 16, 400 8,570 8,230
2,760{ 3,550| 3,430 5,080| 16,400] 8,570 7,800
2,940| 3,330 3,470| 4, 16,400 8,230 7,890
3,330( 2,940 3,550| 4,270| 15,900 7,890] 8,230
3,550 3,330| 3,470| 4,020/ 15,400 7,890 8,570
3,780 3,550]... 4,270( 14,600 7,560 8,920
3,780] 3,550}.. 4,270| 14,100 7,560 9,280
3,780 3,550|... 4,530(..."... 7,560]....-..

NotE.—Discharge determined from a well-defined rating curve except Feb. 7-28 and Mar. 9-14, for which
periods it was determined from a fairly well-defined rating curve a.p%) ied to readings of an auxiliary gage
one-fourth mile below regular gage. Discharge interpolated, owing to lack of gage readings, Oct. 19, Feb.
8,22; Apr. 5, 24; July 4, 12; Aug. 4, 9, 18, 15-17; and Sept. 6.
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Monthly discharge of Kootenat River at Libby, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off Aceu
Month, (total in -
Maximum. | Minimum.| Mean, | 8cre-feet).
8,920 6,280 7,260 446,000 | A.
6,280 4,530 5,560 | 331,000 | A.
5,370 2,760 3,730 229,000 | B.
7,560 2,940 4,260 262,000 | B.
3,780 1,690 3,130 174,000 | B.
5,670 3,330 4,300 264,000 | B.
17,300 4,270 | 11,500 " A,
43,500 15,000 | 30,700 | 1,890,000 | A.
56,900 , 700 7,000 | 2,200,000 | A.
39, 000 13,300 | 25,400 { 1,560,000 | A.
13,300 7,560 | 10,100 621,000 | A.
9,280 6,280 7,360 438,000 | A.
56,900 1,690 | 12,600 | 9,100,000

CALLAHAN CREEK AT TROY, MONT.

Location.—At the highway bridge in sec. 13, T. 31 N., R. 34 W., one-fourth mile

southeast of Troy.
DRAINAGE AREA.—Not measured.

REecorps AvarmaBLE.—June 11, 1911, to December 16, 1913, and fragmentary gage

record to September 30, 1914.

Gage.—Vertical staff attached to the right abuiment of bridge; washed out May 24,

1913; replaced October 12, 1913, at datum 1.60 feet lower.
Di1scHARGE MEASUREMENTS.—Made by wading or from bridge.
CHANNEL AND coNTROL.—Small rocks and gravel; may shift.

ExrrEMES oF sTAGE.—Maximum stage recorded during year, 3.05 feet at 7 p. m.
May 17 (discharge not computed); minimum stage recorded, 0.35 foot at 3 p. m.

September 26 (discharge not computed).

1911-1913: Maximum stage recorded, 3.7 feet May 9 and 15, 1912 (discharge,
1,300 second-feet); minimum discharge estimated at 12 second-feet October 29-

31, 1911.

WiINTER FLow.—Discharge relation affected by ice; no records available.

Diversions.—None of importance.
Accoracy.—Records fair.

CoorerATION.—Gage-height record furnished by United States Forest Service.
Estimates January 1 to September 30, 1914, withheld for additional data.

The following discharge measurement was made by W. A. Lamb: December 16,
1913; gage height, 0.88 foot; discharge, 54 second-feet.
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Daily gage height, in feet, of Callahan Creek at Troy, Mont., for the year ending Sept. 30,
1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

2B BT 93 LT 120

NoTE.—Discharge Oct. 12 to Dec. 12 determined from a poorly defined rating curve. Dischargerelation
affected by ice Dec. 21 to Feb. 8. Water below bottom of gage Aug. 3 to Sept. 25. No measurements
made in 1914; discharge not computed.

YAAK RIVER NEAR TROY, MONT.

LocarroNn.—Near north line of T. 32 N, R. 34 W., at highway bridge near mouth of
the stream, about 10 miles northwest of Troy.

DRAINAGE AREA.—Not measured. '

REecorps AvAmaBLE.—March 2 to September 30, 1914, at present site; October 15,
1910, to May 6, 1912, staff gage on right bank one-half mile above Yaak Falls,
near south line of sec. 33, T. 34 N., R. 33 W.; May 8, 1912, to June 17, 1912, staff
gage at Fritz Lang’s ranch near Sylvanite, 4 miles upstream; June 18, 1912, to
March 2, 1914, staff gage 300 feet farther downstream and at a different datum.

Gace.—Vertical staff on downstream side of left abutment at highway bridge.

DISCHARGE MEASUREMENTS.—Made from bridge.
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CHANNEL AND CONTROL.—Gravel and bowlders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum sta,ge recorded during year, 3.9 feetat10a. m.,
April 16 (discharge not computed); minimum stage recorded, 1.2 feet at 11 a. m.
September 14 (discharge not computed).

1910-1914: Maximum stage recorded, 3.69 feet May 15 1912 (discharge, 4,240
second-feet); minimum stage recorded, 2.88 feet March 22, 1913 (discharge, 193
second-feet).

WinTER rLow.—Discharge relation affected by ice.

Diversions.—None. 4

Estimates withheld for additional data.
The following discharge measurement was made by E. W. Kramer:
March 2, 1914: Gage height, 1.47 feet; discharge, 276 second-feet.

. Daily gage height, in feet, of Yaak River near Troy, Mond., for the year ending Sept. 30,

1914.

Mar. 5...cccocoo.... 1.3 [Apr.ldo............ 3.5 [Aug. 2............. L5
T 1.35 15, s 3.7 | Beeeeiiieens 15
Bt 1.4 6. ceemn.. 3.9 ST 145
12, .. L5 18 . ... 3.7 8o ieaanans 1.45
13 .. 1.6 29 ... 3.25 | Sept. 14.mueeeeueeen.. 1.2
15, 2.0 30 e 3.4 | 0 16eceeiiein.. 1.35
16 e 2.1 |Junel4.............. 2.9 25 1.45
17 oiaennnn. 2.2 | 22,0 01l 2.4 29 eenaannns- 14
18 . 2.2 28 .. 2.5
2. ..l 2.3 lAug. 1.....0...0... 15

MOYIE RIVER AT SNYDER, IDAHO.

Location.~1In sec. 23, T. 64 N., R. 2 E. Boise meridian, at Snyder ranger station, a
quarter of a mile west of Snyder station on Spokane & International Railway,
3% miles below Round Prairie Creek, 12 miles above mouth, in Boundary County.

DRAINAGE AREA.—717 @ square miles (measured on Cranbrook sheet, British Colum-
bia map, and map of Priest Lake quadrangle)

RECORDS AvarnaBLE.—February 21, 1912, to September 30, 1914, at present site;
March 10, 1911, to February 20, 1912, at railway bridge 1 mile downstream.

GAGE.—Since February 21, 1912, vertical and inclined staff on left bank 150 feet
west of Snyder ranger station; from March 10, 1911, to February 20, 1912, vertical
staff attached to left abutment of railway bridge 1 mile below present gage.

DiscEARGE MEASUREMENTs.—Made by wading at gage or from highway bridge one-
fourth mile downstream.

CHANNEL AND CONTROL.—Stream bed composed of small bowlders and gravel; gra-
dient relatively steep; straight both above and below gage; both banks high and
will not overflow; control approximately 500 feet below gage and formed by
gravel and bowlder riffle; shifting at high stages.

ExTrREMES OF DISCHARGE.—Maximum stage recorded durmg year, 8. 4 feet at 7 a. m.
and 5 p. m. May 16 (discharge, 6,120 second-feet); minimum stage recorded, 3.00
feet September 4-6 (discharge, 100 second-feet).

1911-1914: Maximum stage recorded, 9.3 feet May 31 and Jumne 1-2, 1913
(discharge, 8,020 second-feet); minimum stage recorded, 2.90 feet March 9-10,
12-13, 1912 (discharge, 91 second-feet).

WinTER ¥Low.—Discharge relation seriously affected by ice.

Accuracy.—Observer’s record apparently reliable, but gaps are frequent owing to
his absence from the ranger station. Curve fairly well defined between 200 and
3,000 second-feet. Discharge relation affected by ice for short periods each
winter; estimates approximate. For periods in which ice is not present and
record is continuous results are apparently good.

a Revised measurement.
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Discharge measurements of Moyie River at Snyder, Idaho, during the year ending Sept.

30, 1914.
- Gage Dis- - Gage | Dis-

Date. Made by height. | charge. || Date- Made by height. | charge.

Feet. | Sec.t. Feet. | Secft.

Jan. 15| L. W. Jordan.......... 3.90 472 || Feb. 28 | E. W. Kramer......... 3.40 223

16 |..... A0uneevnenaccannnn 3.85 446 || June 11 |..... 0o erennannnns 5.70 | 2,400

Daily discharge, in second-feet, of Moyie River at Snyder, Ideho, for the year ending Sept.

30, 1914.
Day. Oct Dec. | Jan Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

274 224 665 | 2,830 | 3,240 | 1,440 288 122

257 265 665 | 3,240 | 3,820 | 1,340 265 115

240 265 665 4,600 4,760 | 1,340| 244 112

187 265 740 | 4,440 | 4,440 | 1,250 | 244 100

140 | 224 900 | 3,820| 4,280| 1,160| 244 100

140 224] 1,040 3,520 3,820 | 1,160 244 100

170| 224} 1,180} 3,820 3,520 L,070| 244 105

224 224 | 1,320 3,820 2,960 | 1,030| 244 105

232| 224 1,470 4,440 2,570 | 985| 232 105

249 | 224 | 1,610 4,600 2,200 00| 206 105

265 224 1,750 | 4,600 | 2,080 | 820 194 108

265 224 1,860 4,400| 2,080 | 740 187 112

257 | 348 2,200f 4,600] 2,320 740 180 112

24| 42| 2,440| 4,930 320 740 174 112

224 595 | 2,570 | 5,780 | %320 740 170 112

224| 630 3,100| 6,120 2,320 702 170 120

206| 665| 2,440 | 5,950 | 2,700 702 170 131

194 595 | 2,770 | 5,950 [ 2,440 665 206 151

1871 820| 3,100| 5,950 | 2,320 505 184 194

194| 820| 3,820 5,440 | 2,200 595 180 270

206| 740 3,380 4,760| 1,97 530 180 265

224 740 | 2,960| 4,760 | 1,860 | 469 174 232

224 740 | 3,100 | 4,760 | 1,860 | 469 164 217

224 740 | 3,100 4,760 | 1,860 440 164 187

224 740 | 2,960 | 4,760 | 1,860 386 154 174

665 2,960 4,440 1,860| 359 148 154

595 | 2,700 3,820 1,860| 359 140 154

595 | 2,440 3,670 | 1,750 | 349 125 154

595 | 2,440| 3,380 | 1,640| 334 125 154

595 | 2,570 | 3,100 1,540 310 125 154

595 |........ 2100 [...n.... 310 1254........

Note.—Discharge determined from a rating curve fairly well defined between 200 and 3,000 second-feet.
Discharge interpolated owing to lack of gage readings Jan. 14, 30-31

Discharge estimated, because of ice, from observer:

Mar,
’s notes and climatic

13-14, A%*. 6-10, 18,
records, Feb. 4-7.

Monthly discharge of Moyie River at Snyder, Idaho, for the year ending Sept. 30, 1914.
- . [Drainage area, 717 square miles.]
Discharge in second-feet. * Run-off.
Month, Depth in Accn-
- Per racy.
. .. inches on | Total in
Maximum. | Minimum, | Mean. sg;];lage drainage | acre-feet.
* area.
October 1-22................ 218 0.304 0.25 9,510 | B.
December 8-31............ 178 . 248 .22 8,470 | B.
Januaryeeeeeon oo .. 423 .590 .68 ,000 | B.
February.............. 220 .307 .32 12,200 | B.
March.............. .. 487 .679 .78 29,900 | B.
April..ooo o 2,160 | 3.0 3.36| 129,000 | B.

Y e reere s 4,460 6.22 7.17 274,000 | B.
June................. 2,560 3.57 3.98 152,000 | B.
July...oeeeoiill =743 1.04 i. 45,700 | B.
August,.... .. 190 . 265 .31 11,700 | B.
September............. ... 270 100 145 .202 . 8,630 | B.
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CLARK FORK AT ST. REGIS, MONT.

Locarron.—In sec. 19, T. 18 N., R. 27 W., at McLeod’s ferry at St. Regis, about
half a mile below mouth of St. Regis River.

DrAINAGE AREA.—Not measured.

REcORDS AvATLABLE.—October 26, 1910, to September 30, 1914.

GaGe.—Vertical staff in three sections on left bank.

DiscHARGE MEASUREMENTS.—Made from ferry cable. .

CHANNEL AND CONTROL.—Practically permanent; current swift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.0 feet at 9.15
a. m. May 15 (discharge, 34,000 second-feet); minimum stage recorded, 3.8 feet
at 9.30 a. m. September 7 and 8 (discharge, 2,480 second-feet).

1910-1914: Maximum stage recorded, 19.1 feet May 30 and 31, 1913 (discharge,
62,800 second-feet); minimum stage recorded, 2.9 feet, January 4, 1912 (discharge,
1,710 second-feet).

WinteR FLOw.—Discharge relation not affected by ice except in short periods during
extremely cold weather.

Diversions.—Water diverted from several of the tributaries to irrigate lands in the
vicinity of Missoula and in the Bitterroot Valley.

Accuracy.—Results excellent.

The following discharge measurement was made by W. A. Lamb:
. September 20, 1913: Gage height, 4.65 feet; discharge, 3,400 second-feet.

Daily discharge, in second-feet, of Clark Fork at St. Regis, Mont., for the year ending Sept.

30, 1914.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
i -

3,890 3,230| 2,620 2,620 3,100' 4,420| 14,800 22,600, 8,700 3,720 2,620

3,720( 3,100 2,700 2,:50{ 3,100/~ 4,610| 13,500| 24,600 8,700| 3,550 2,780

3,890 3,100/ 2,780 2,550| 3,230 4, 16,600 26,700 9,200 3,720{ 2,620

4,060 2,980 2,780 2,550| 3,230/ 4,820f 21,400 28,000 9,200 3,550| 2550

4,060] 2,980 2,780J 2,620/ 3,230/ 5,030| 20,300 27,200{ 8, 3,380 2,550

4,060, 2,880 2,980 2,620 3,100 6,120 18,000 26,300, $, 3,380| 2,620

4,230 2,780| 3,230 2,620 3,160\ 7,720 19,200/ 24,600| 8,450, 3,380| 2,480

4,230 2,780| 3,100 2,620 3,230/ 8,200/ 19,200 21,8C0| S, 3,380 2,480

4,060 2,700| 3,230, 2,620 3,230 8,200| 19,500, 25,000 7,720 3,380] 2,620

3,800 2,700 3,1(;0‘ 2,620, 3,380 8,450| 29,800| 21,000, 7,480| 3,380, 2,550

4,060/ 2,780, 2,880{ 2,620| 3,550| 8,450 17,300 19,400, 7,000 3,100| 2,550

4,060( 2,780, 2,880, 2,780 3,720 8,200/ 29,300 17,700, 7,000| 2,980, 2,550

4,0601 2,780 2,700, 2,780\ 3,720 8,450 25,000 19,6001 7,000 2,980 2,700

4,060| 2,880 2,780, 2,780 3,890( 9,200 29,300| 21,400/ 6,780[ 2,780/ 2,700

3,890 2,880 2,780j 2,780| 4,060] 9,700/ 34,000 25,000{ 6,340 2,780 2,780

16 4,060 3,720 2,980 2,880, 2,780| 4,610 9,970; 29,300( 17,300( 5,900f 2,880 2,880
17, 3,800 3,720{ 2,880 2,880 2,980| 5,680 9,97 27,600( 17,300| 5,900 2,780 2,880
18, .ol 3,800 3,720 2,780 2,780, 2 880| 6,780 9,700( 30,200i 18,500 5, 2, 2,980
19, 3,720 3,800 2,700 2,700| 2,880 7,480| 9,970 29,800| 19,800 5,460, 2,780/ 3,230
20 3,720 3,800/ 2,620 2,780 2,780| 7,000, 11,100{ 28,900 21,000, 4,920, 2,780 3,230
) D 3,720 3,720| 2,620 2,780 2,700 6,780/ 12,300 28,000| 10,800 4,610 2,700 3,230
22, el 3,720| 3,890 2,620 2,8%0( 2,780| 6,560 13,200( 27,600 11,100 4,820 2,700 3,380
Boeiiiann. 3,230| 3,550\ 2,620 2,780 2,700| 5,240] 13,800| 28,900| 17,300] 4,820 2,780 3,380
b S, 3,550/ 3,380 2,700 2,780 2,700| 4,820| 13,500| 31,200( 13,200] 4,610 2,700 3,380
;T 3,890, 3,550/ 2,700/ 2,780 2,700] 5,240 14,200 33,100 13,500] 4,420/ 2,700 3,230
26. i 4,060( 3,550| 2,780| 2,780| 2,780 5,030 14,200 31, 13,500f 4,230/ 2,780 3,230
by S 4,060] 3,550] 2,780\ 2,780 2,730 4,820| 14,400(-26,7 2 200] 4,420 2,620| 3,380
28 . 4,060 3,380( 2,780| 2,830] 2,880| 4,230| 14,700| 25,900| 12,900 4,230\ 2,620| 2,980
29 .. 4,060( 3,380 2,700/ 2,700|....... 4,060/ 15,000] 24,600 10,800 4,060\ 2,700| 2,980
L I 3,890 3,230| 2,700 2,620{ .. .... 4,230| 15,200 23,400| 10,200{ 4,060 2,620| 3,230
Bleeeermnnnnn. 3,8%0|........ 2,620 2,620|....... 4,230]....... 22,600|........ 3,720| 2,620]-......

Nore.—Discharge determined from a well-defined rating curve. Discharge relation probably affected
by ice and discharge estimated Feb. 3-6 and 8-15. Discharge interpolated, owing to lack of gage readings,
Apr. 27-29, June 2, 11, 13, 18, and 19.

43855°—wsp 392—16——4
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Monthly discharge of Clark Fork at St. Regis, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off Accu-
Month. (total in T8C
Y.
Maximum. | Minimum. | Mesn, | 2cre-feet).
4,230 2,780 3,700 228,000 | A.
4,230 3,230 3,810 227,000 | A.
3,230 2,620 2,800 172,000 | A.
3,230 2,620 2,830 174,000 | A.
2,980 |.eunnnnn... 2,720 151,000 | B.
7,480 3,100 4,440 273, A.
15,200 4,420 9,920 590,000 | A.
34,000 13, 500 25,000 | 1,540,000 | A,
28, 000 10,200 | 19,000 | 1,130,000 | A.
9,200 3,720 6,280 | 386,000 | A,
3,720 2,620 3,000 184,000 | A.
3,380 2,480 2,890 172,000 | A.
34,000 |-.coeneonnn. 7,220 | 5,230,000

CLARK FORK NEAR PLAINS, MONT.

Location.—In lot 7, sec. 1, T. 19 N, R. 26 W., at Cooper’s ferry, about 3 miles above
Plains, and about 7 miles below mouth of Flathead River.

DRAINAGE AREA.—19,900 square miles.

REecorps AvAmLABLE.—October 28, 1910, to September 30, 1914.

Gace.—Barrett and Lawrence water-stage recorder installed November 28, 1911, 50
feet below an overhanging chain gage on right bank about 150 feet below
ferry cable. Prior to November 28, 1911, the chain gage was read.

DISCHARGE MEASUREMENTs.—Made from the bridge at Plains.

CHANNEL AND CONTROL.—Practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year from automatic gage record,
13.2 feet at 4 a. m., May 25 (discharge, 67,000 second-feet); minimum stage from
automatic gage record, 3.6 feet at 8 a. m., February 7 (discharge, 5,970 second-feet).

1910-1914: Maximum stage recorded, 17.9 feet June 5, 1913 (discharge, 115,000
second-feet); minimum stage recorded, 3.6 feet March 9-10, 1912 (discharge, 5,290
second-feet). (See also descriptions of gages.)

WINTER FLOW.—Stream freezes over at gage for short periods during winter, but is
open at control section below gage. Discharge relation little if any affected by
ice.

Diversions.—A number of small ditches take water for irrigation from tributaries of
Flathead River and headwaters of Clark Fork.

Accuracy.—Results good.

Discharge measurements of Clark Fork near Plgins, Mont., duging the year ending Sept.

0,

[Made by W. A. Lamb.]

. Gage Dis- Gage Dis-
Date. helght charge. Date. height. | charge.

Feet. Sec.-ft. Fect. Sec.-ft.
DOC. Oueeenececeaaaanns 4.51 8,160 || Sept.18. .. ceeiiiiiiiann. 4.58 A
May 8. it 9.55 38,000
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Daily discharge, in second-feet, of Clark Fork near Plains, Mont., for the year ending Sept.

30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
9,030 8,420} 14,100 8,420
8,830 9,030 14,100, 8,720
8,720 8, 420) 13,600] 8,420
8,720 8, 420) 13,200 8,420
8,720, 7,860 12,300] 8,
8,720] 7,860 12,300] 8,420
8,720 7,600 11,900| 8,420
8,720 7,860 11,500( 8,420
8,720 7,600 11,100) 8,420
8,720 8,130 11,100 8,420
8, 7201. 7,860 11,100, 8,420
8,720 8,130 10,400] 8,420
, 720 7,860 10,400{ 8,420
8,720 8,130, 10,400 8,420
, 120) 7,860 10,400, 8,420

8,420) 10,000{ 8,420
9,350) 10,000 8,420
9,350 9,680 8,420
10,700 9,680| 8,420
10,700 9,680 8,420
10, 000, 9,680 8,420
9,350 9,680( 8,420
9,030 9,680( 8,720
9,030 9,350 8,720
8,720 9,350 8,720
9,030 9,350| 8,720
8,720 9,030 8,720
8,420/ 9,030| 8,420
, 130 9,030 8,420
8,130) 8,720 8,420
8,130) 8,720|...... .

Norte.—Discharge determined from a well-defined rating curve. Mean discharge estimated owin,
lack of gage readings, at 9,000 second-feet, Nov. 4-22. Discharge estimated owing to lack of gage readgl
by hydrographic comparison with discharge of Clark Fork at Thompson Falls, Mont., May 8-18. Dis-
chargerelation possibly affected by ice during December, January,and February. Discharge interpolated,
owing to lack of gage readings, Oct. 2 and Sept. 4-17.

BE

Monthly discharge of Clark Fork near Plains, Mont., for the year ending Sept. 30, 1914.

[Drainage area, 19,900 square miles.]

. Discharge in second-feet.

Run-off
Month. (totalin A};!cclyl-

Maximum. | Minimum. | Mean, | 2cre-feet).
9,030 8,720 8,740 537,000 | A.
9,350 8,720 9,070 540,000 | C.
9,030 6,850 8,010 494,000 | B.
7,600 6,620 7,410 456,000 | B.
8,720 5,970 7,360 409,000 | B.
10, 700 7,600 8,590 528,000 | A.
27,800 8,420 | 16,900 | 1,010,000 [ A.
67,000 27,100 48,900 | 3,010,000 [ A.
62,300 36,700 | 49,200 | 2,930,000 | A.
35,100 14, 23, 1,460,000 | A.
14,100 8,7 10,600 652, A,
8,720 8,420 8,480 505,000 | B.

67,000 5,970 17,300 | 12, 500, 000
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PEND OREILLE LAKE AT SANDPOINT, IDAHO.

Location.—In sec. 23, T. 57 N., R. 2 W. Boise meridian, at Sandpoint municipal
wharf on west side of lake, in Bonner County.

DRAINAGE AREA.—23,100 square miles (measured on General Land Office maps)

Recorps avarnaBre.—March 18 to September 30, 1914.

Gage.—Vertical staff nailed to pile at northwest corner of ticket office on municipal
dock; read to nearest tenth of a foot for each day for which record is published,
by employees of the United States Forest Service.

EXTREMES OF sTAGE.—Maximum stage recorded March 18 to September 30, 1914,
17.5 feet, May 28-29 and June 6-7; minimum stage recorded, 5.5 feet September
15-16 and 28-30.

Diversions.—Considerable diversion from tributaries of Clark Fork for irrigation.

REeeuraTion—None.

CoorPErRATION.—Gage-height record furnished by United States Forest Se:

Daily gage height, in feet, of Pend Oreille Lake at Sandpoint, Idaho., from Mar. 18 to
Sept. 30, 1914.

|R. G. Furgeson, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.

6.9
7.0
7.2
7.4 13
7.7 .
7.8 13.7
....... 13.8
8.3 14.0
8.5 14.4
........ 14.7
9.0 15.0
9.1 15.3
9.2 15.7
9.5 15.9
9.6 16.2
9.9 16.4
........ 16.7
10.3 16.9

NN NIV WO

POOPRe SPRDS Soe
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N
CLARK FORK AT METALINE FALLS, WASH.

. LocatioNn.—In the E. } sec. 21, T. 39 N., R. 43 E., just below Sullivan Creek, just
above Metaline Falls, and one-fourth mile north of Metaline Falls post office.

DRAINAGE AREA.—25,600 square miles (measured on General Land Office maps).

Rrcorps avamaBre.—November 4, 1908, to September 4, 1910 (gage heights only);
October 1, 1912, to September 30, 1914,

Gaee.—Vertical and inclined staff installed February 12, 1914, in five sections on
right bank just above the falls, below Sullivan Creek; prior to this date several
gages at slightly different sites and datums were used. Gage heights after Octo-
ber 1, 1912, reduced to datum of the gage installed February 12, 1914. Gage
used 1908 to 1910 was a vertical staff on right bank, three-fourths mile above
present gage and at a datum approximately 8.35 feet higher than that of gage
installed February 12, 1914.

DiscHARGE MEASUREMENTS.—Made from a boat, or through an ice cover. Measuring
section is above Sullivan Creek, the discharge of which must be added to the
measured discharge of theziver. =.

CHANNEL AND CONTROL.—Banks high and will not overflow; control is formed by
crest of Metaline Falls; right bank at control is solid rock; left bank is broken
rock in which slides may occur and affect the discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 28.7 feet
June 1 and 2 (discharge, 70,100 second-feet); minimum discharge, 7,300 second-
feet February 7 (estimated by comparison with records at station near Waneta,
British, Columbia).

1912-1914: Maximum stage recorded, 41.2 feet June 16, 1913 (discharge, 111,000
second-feet; minimum stage recorded, 4.1 feet February 7, 1913 (discharge, 7,720
second-feet).

WinTER FLow.—Discharge relation not affected by ice because of the proximity of
the falls.

Accuracy.—Results excellent.

CooPERATION.—Gage-height records prior to June 12, 1914, furnished by Ham,
Yearsley & Ryrie. :

Discharge measurements of Clark Fork at Metaline Falls, Wash., during the year ending
Sept. 30, 1914.

Date. ., Madeby— hgigai%. c}gisg-e.

Feet. Sec.ft.
Feb. 11 | James E. SteWart. ... ..o coo it it a et iiaaanaaans 5.80 , 200
June 11 | Parker and BroWn.. . ....cuuoiorummm it ceanaanaas 28.17 68,100
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Daily discharge, in second-feet, of Clark Fork at Metaline Falls, Wash., for the year
ending Sept. 30, 1914.

July.

g
3
B

s
SEEEE ERRES
5888 25888

R

2
2

bt
=

12, 800)

Note.—Discharge determined from a well-defined rating curve,

As one section of the gage was raised

by the ice, the discharge was estimated, Feb. 3-9, from a comparison with record of station near Waneta,

British Columbia.

Monzthly discharge of Clark Fork at Metalz;w Falls, Wash., for the year ending Sept. 30,

Discharge in second-feet.
Run-off Acen
Month. (total in racy-
Maximum. | Minimum. | Mean, | 2cre-feet).
13,000 11,700 | 12,100 744,000 | A.
14, 600 11,900 | 13,300 791,000 | A.
14, 600 9,670 | 12,100 744,000 [ A.
12,800 10,200 [ 12,100 744,000 | A,
11,900 a7,800 | 10,500 | 583,000 | A.
18, 400 1,000 | 15,000 | 922,000 | A.
39, 900 18,600 | 27,900 | 1,660,000 | A.
69, 300 40,400 | 55,600 | 3,420,000 | A.
70,100 54, 300 64,200 [ 3,820,000 | A,
000 27,000 | 39,900 | 2,450,000 | A.
Angust 26, 500 12,800 | 18,300 | 1,130,000 [ A.
September , 800 10,400 | 11,100 660,000 | A.
ThO JOAT - - -« e eememenen e eeeneeanenaeens 70,100 7,800 | 24,400 | 17,700,000
¢ Estimated.

RACETRACK CREEK NEAR ANACONDA, MONT.

LocatioNn.—In sec. 13, T. 6 N,, R. 11 W.

of United States Forest Service.
DRAINAGE AREA.—Not measured.

, opposite Racetrack Creek Ranger station
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REcoORDS avarLaBrE.—July 11, 1911, to November 9, 1912; April 25 to September 30,
1914.

Gace.—Vertical staff on right bank in 1914; July 11, 1911, to June 17, 1912, a vertical
staff on left bank in sec. 15, T. 6 N., R. 11 W., above the falls in Racetrack Creek;
June 18 to November 9, 1912, a vertical staff on left bank, 300 feet farther upstream,
and different datum.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Gravel and sand; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.1 feet at 6.30 a. m,
June 4 (discharge not computed); minimum stage recorded, 1.30 feet at 7 p. m.
September 25-27 (discharge not computed).

1911-1912, 1914: Maximum stage recorded, 6.8 feet June 10-14, 1912 (discharge,
515 second-feet); minimum stage recorded, 2.85 feet February 22, 24, and 26,
1912 (discharge, 16 second-feet).

WintER rrLow.—Discharge relation affected by'ice.

Coorerarion.—Field data furnished by United States Forest Service.

Diversions.—One small diversion during the irrigation season.

Estimates withheld for additional data.
No discharge measurements made during the year.

Daily gage height, in feet, of Racetrack Creek near Anaconda, Mont., for the year ending
Sept. 80, 1914.

Day. Apr. |May. | June.| July. | Aug. | Sept. Day. Apr. [May. | June.| July. | Aug. | Sept.
3.20 | 2,08 | 1.52 | 1.34 1.39
3.65 | 2.05 | 1.51 | 1.34 1.40
3.75 1 1.98 | 1.50 | 1.34 1.39
3.90 [ 1.94 | 1.51 | 1.34 1.38
3.75 1 1.95 | 1.50 | 1.32 1.39
3.25 | 1.85 | 1.50 | L.31 1.39
2.90 | 1.85 | 1.50 | 1.31 1.38
2.80 | 1.8211.50 | 1.31 1.37
2,60 1 1.80 1 1.55 | 1.34 1.34
2,451 1.80 | 1.51 | 1.35 1.30
2,45 |...... 1.51 1.30
...... 1.75 | L.50 1.30
...... 1.78 | 1.49 1.31
...... 1,78 | 1.49 1.31
2,95 | 1.72 | 1.48 |. 1.31

LITTLE BLACKFOOT RIVER NEAR ELLISTON, MONT.

Location.—In the SE. 1 SE. £ sec. 30, T. 9 N., R. 6 W., about 500 feet below the
Little Blackfoot ranger station in the Helena National Forest, and about 5 mile
southeast of Elliston.

DRAINAGE AREA.—59 square miles.

RECORDS AVATLABLE.—September 29, 1910, to September 30, 1914,

GacE.—Vertical staff on left bank.

DiscrarGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Gravel and small rocks; probably permanent.

ExTrREMES oF stacE.—Maximum stage recorded during year, 4.8 feet at 5.30 p. m.
May 15, 4 p. m. May 16, and 7 a. m. May 17; minimum stage recorded, 1.5 feet
at 7 a. m. August 25.

1910-1914: Maximum stage recorded, 5 feet May 21-22, 1912, and May 28, 1913;
minimum stage recorded, 1.08 feet October 1, 1910.
WiINTER PLOW.—Discharge relation seriously affected by ice.
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Diversions.—Water for irrigation taken out about half a mile above the ranger sta-
tion is carried past this point; a gaging station was maintained on this ditch from
September, 1910, to September, 1912.

CoopreraTION.—Gage-height record furnished by the United States Forest Service.

Measurements insufficient for estimates of discharge.
The following discharge measurement was made by B. E. Jones:
August 16, 1914: Gage height, 1.49 feet; discharge, 10.2 second-feet.

Daily gage height, in feet, of Little Blackfoot River near Elliston, Mont., for the year
ending Sept. 30, 1914.

{M. D. Mizner, observer.]

Aug. Day. Apr. | May. | June.| July. | Aug.

o

Day. Apr. (May. | June.| Jul;

1.66 3.4 |...... 1.60
R 3.35 |...... 1.54
3.3 | 1.90} 1.54

3.25| 1.90 | 1.54

3.2 |...... 1.54

(SRR §
(B

P g g g g g

DO DD GO W b

WEST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

Location.—In sec. 27, T. 2 N., R. 21 W., approximately 500 feet downstream from
the Trapper Creek ranger station, one-half mile below mouth of Trapper Creek,
and 10 miles south of Darby. ’

DRAINAGE AREA.—H72 square miles.

RECORDS AVAILABLE.—September 19, 1910, to September 30, 1914; fragmentary.

Gace.—Chain on left bank.

DiscrArGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND cONTROL.—Small rock; uniform; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.6 feet at 7 a. m.
May 23 (discharge, 3,360 second-feet); minimum stage recorded, 1.85 feet August
28 to September 7, inclusive (discharge, 106 second-feet).

1910-1914: Maximum stage recorded, 7.4 feet May 27, 1913 (discharge, 6,420
second-feet); minimum stage recorded, 1.85 feet August 28 to September 7, 1914,
inclusive (discharge, 106 second-feet). Open-season records only; flow may
have been lower at times in the winter months. ~

‘Winter rr.ow.—Discharge relation seriously affected by ice.

Diversions.—None.

Accuracy.—Results fair.

CoorErAaTION.—Field data furnished by United States Forest Service.

The following discharge measurement was made by E. W. Kramer:
March 5, 1914: Discharge relation affected by ice and gage not read; discharge,
130 second-feet.
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Daily discharge, in second-feet, of West Fork of Bitterroot River near Darby, Mond.,
Jor the year ending Sept. 30, 1914.

Day. Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

765 | 2,170 798 263 106
1,130 | 3,050 7321, 248 106
1,480 | 2,750 700 234 106
1,800 | 2.600 732 290 106
1.920 | 2,170 865 252 106
1,220 { 1,920 670 199 106
1,090 | 1,390 640 199 106
1,580 | 1,390 610 190 113
1,920 | 1,260 580 182 120
2,310 | 1.170 580 182 120
1,920 | 1,130 550 12l 120
1,800 | 1,170 550 166 135
1,690 { 1,300 520 166 135
2,040 | 1,390 520 166 150
2,170 | 1,300 465 166 216
2,900 | 1,480 415 150 227
2,600 | 1,390 370 135 227
2,750°1 1,480 370 135 234
2,450 | 1,480 350 150 290
2,600 | 1,390 392 150 2n
2,600 | 1,260 440 135 241
2,900 { 1,010 350 150 216
3,200 330 135 199
3,050 865 318 135 199
2,450 | 1,130 290 135 199
2,310 | 1,050 135 199
2,040 938 271 120 182
2, 865 271 106 182
1,690 830 271 106 166
1, 271 106 166
1,920 |........ 271 106 [.ccunenn

Note.—Discharge determined from a rating curve fairly well defined for 1912 and 1913; no measurements
made in 1914. Discharge estimated, owing to lack of gage readings, as follows: Nov. 30, 202 second-feet;
Mar. 1-4, 125 second-feet; discharge also estimated, owing to lack of gage readings, Mar. 6-15; discharge
interpolated, owing to lack of gage readings, Nov. 2, 8, 5, 7-9, 13-16, 21—%3, 26,27; Mar. 17-19, 21-27, Mar. 29
to Apr. 6; Apr. 8-18, 23; Aug. 2, 8, 27, and Sept. 8.

Monthly dischargeof West Fork of Bitterroot River near Darby, Mont., for the year ending
Sept. 30, 1914.

o Discharge in second-feet.
Run-off
Month. (totalin
Maximum. | Minimum. | Mean. | 8Cre-feet).
227 192 210 12, 500
1) S 229 14,100
1,300 340 760 45,200
3,200 765 2,070 127,000
3,060 798 1,430 85,100
271 47 X
200 106 167 10,300
290 106 168 10,000

Nore.—Accuracy rating omitted as station was not visited in 1914, and monthly means may he consider-
ably in error, though a rating of “C” is possibly warranted.

EAST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

LocatioNn.—In the SE. 1 sec. 21, T. 2N., R. 20 W, at Joe Olsen’s bridge, in front of
the Medicine Tree ranger station, 10 miles from Darby, and 3 miles above junction
of East Fork with West Fork.

DRAINAGE AREA.—340 square miles.

REcorps avarLaBug.—October 20, 1910, to September 30, 1914 (fragmentary).
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Gace.—Vertical staff on pier of bridge.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Large rocks; irregular and probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.9 feet at 9 a. m.
June 4 (discharge, 1,540 second-feet); minimum stage recorded, 2.4 feet at 1 p. m.
March 16, 20, and 31, and at 6 p. m. August 20-24 (discharge, 85 second-feet).

1910-1914: Maximum stage recorded, 7.0 feet May 31, 1913 (discharge, 2,230

second-feet); minimum stage recorded, 2.0 feet December 10-11, 1910 (discharge,
50 second-feet). Open-season records only; flow may have been lower at times
during the winter months.

WinTER FLow.—Discharge relation affected by ice.

Diversions.—None of importance.

Accuracy.—Records good. .

CoopreraTioN.—Field data furnished by United States Forest Service.

The following discharge measurement was made by E. W. Kramer:
November 27, 1913: Gage height, 2.50 feet; discharge, 102 second-feet.

Daily discharge, in secondfee.t, of East Fork of Bitterroot River near Darby, Mont., for the
year ending Sept. 30, 1914.

Day. Mar. | Apr. | May. [June. | July. | Aug. Day. Mar. | Apr. | May. | June.| July. | Aug.
85| 174} 1,060 687] 265 94
85 186 1,120] 667] 265 94
85 186[ 1,080 647] 265 94
85| 205) 1,140 627) 265 94
85 224) 1,190 607| 265 85
85 243} 1,240 587 265 85
85| 262] 1,300; 567] 258 85
85| 2811 1,360{ 547 252 85
85| 300i 1,360 530 238 85
85  320{ 1,300, 513 238......
85 202 1,240 496 212......
8 278/ 1,080; 479} 186......
85| 265| 1,080 462| 174|......
85 256 910 446/ 162......
85| 247 910 379, 162......
85...... 1,000...... 162......

_ . Note.—Discharge determined from-a fairly well defined rating curve. Discharge estimated, owing to
lack of gage readings, as follows: Mar. 1-5, 85 second-feet; July 1-10, 322 second-feet; July 31, 162 second-
feet; Aug. 1-11, 130 second-feet; Aug. 25-31, 85 second-feet. Discharge, interpolated owing to lack of gage
readings, Mar. 7-11, 13-15, 17-19, and 21-30; A7pr. 14, 16, 17, 19-24, 27, 29, and 30; May 12-17, 19-22, 28, and

29, June 8, 10, 13, 14, 17-22 and 24-28; July 17, 22, and 26.

Monthly discharge of East Fork of Bitterroot River near Darby, Mont., for the period March
to August, 1914.

Discharge in second-feet. Run-off roca.
Month. (total in racy.
* | Maximum. | Minimum.| Mean, | 2cre-feet).
102 85 87.9 5,400 | C.
320 94 202 12,000 | C.
1,360 28| 860 52,900 | C.
1,540 379 744 44,300 | C.
............ 162 264 16,200 | C.
........................ 104 6,400 | C.
.................................. 137,000

v
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LOLO CREEK NEAR LOLO, MONT.

LocarioNn.—Insec. 34, T. 12 N., R. 21 W, at the highway bridge at Anderson’sranch,
7 miles upstream from town of Lolo and from the junction of this creek with the
Bitterroot.

DRAINAGE AREA.—249 square miles.

Recorps avarLaBLE.—April 25, 1911, to September 30, 1914, for station at present
site; October 18, 1910, to March 9, 1911, 1 mile below Anderson’s ranch; Mill Creek

. enters between the two sites.

Gaee.—Vertical staff fastened to bridge abutment.

DiscHARGE MEASUREMENTS.—Made by wading or from the bridge.

CHANNEL OR cONTROL.—Rock; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.3 feet at9.15a. m
May 25 (discharge, 1,600 second-feet); minimum stage recorded, 1.75 feet at 3.20
p- m. September 4 (discharge, 47 second-feet).

1910-1914: Maximum stage recorded, 5.2 feet May 28, 1913 (discharge, 2,500
second-feet); minimum stage recorded, 1.64 feet March 20, 1912 (discharge, 36
second-feet). Open-season records only, flow may have been lower a.t times
during the winter months.

Winrer FLow.—Discharge relation affected by ice.

Diverstons.—Water taken out above station for irrigation on small ranches; below
station water is diverted for irrigation on the land adjoining this creek and Bitter-
root River.

Accuracy.—Records good.

CooreratioN.—Field data furnished by United States Forest Service.

The following discharge measurement was made by E. W. Kramer:
February 21, 1914: Gage height, 1.85 feet; discharge 51 second-feet.

Daily discharge, in second-feet, of Lolo Creek near Lolo, Mont., for ihe year ending Sept.

30, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept..
72 76 78 129 768 | 1,000 362 122 54
70 77 79 135 798 970 371 117 52
68 79 96 141 820 956 380 112 50
66 81 113 147 842 943 388 106 47
68 83 130 153 864 915 364 99 51
71 85 134 158 886 886 340 99 55
74 83 137 164 908 857 315 99 59
77 81 142 182 930 829 310 97 63
80 79 148 200 952 800 305 95 67
82 82 161 218 974 772 300 93 72
85 85 174 289 997 715 294 91 74
& 85 186 360 | 1,050 721 287 76
83 85 182 431 | 1,100 727 280 87 78
82 85 178 502 { 1,150 733 273 85 79
81 91 174 570 | 1,220 739 260 83 81
80 93 170 638 | 1,280 727 247 81 83
79 95 166 669 | 1,350 715 235 79 84

97 163 700 | 1,380 700 226 77 85
77 160 736 | 1,410 685 218 75 87
76 97 156 762 | 1,440 670 204 73 89
75 92 152 793 | 1,470 654 190 71 91
74 87 148 825 | 1,500 638 176 69 95
73 82 145 857 1 1,530 602 172 68 99
72 77 142 836 | 1,560 566 168 67 101
72 72 138 815 | 1,600 530 164 66 104
72 69 134 1,420 495 156 63 106
72 66 130 7721 1,250 | 460 148 60 106
72 68 122 761 | 1,190 424 139 60 106
73 70 113 750 | 1,130 388 130 60 106
74 73 118 739 | 1,060 375 127 58 106
76 |oaaenens 123 [o....... 1,030 .c.enn.n 124 56 [ceeane..

NorE.—Discharge determined from a fairly well-defined rating curve. Gage read an average of 8 times
@ month, and dm%mrge interpolated for intervening periods.
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Monthly discharge of Lolo Creek near Lolo, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet. Run-off

Month. (total in
Maximum. | Minimum. | Mean. | 2cre-feet).

Accu-
racy.

OCtObOr. v ettt 4,640 | C.
November 4,910 | C.
})eoember 2,%8 ]I))
anuary . . , .
ol 1o | b
arch.... 3 .

30,200 | C.

71,300 | C.

42,000 | C.

15,200 | C.

5,070 | C.

4,770 | C.

Nore.—Mean discharge for December, January, and February estimated because of ice. Accuracy
reduced slightly on account of infrequent gage readings.

ST. REGIS RIVER NEAR ST. REGIS, MONT.

Location.—In the NE. } sec. 28, T. 18 N., R. 28 W., at the St. Regis ranger station,
approximately 3 miles from the town of St. Regis and the junction with Clark
Fork.

DRAINAGE AREA.—278 square miles.

REeCORDS AVAILABLE.—September 17, 1910, to September 30, 1914.

Gaae.— Vertical staff on left bank 100 feet below a suspension bridge at ranger station.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND coNTROL.— Small rock; shallow and probably permanent.

. EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet at 8 a. m.
and 6 p. m. April 23 and 24 (discharge, 2,970 second-feet); minimum stage re-
corded, 1.8 feet at 8 a. m. and 6 p. m. October 2-5 and November 1 (discharge,
90 second-feet).

1910-1914: Maximum stage recorded, 7.7 feet May 28, 1913 (discharge, 6,220~
second-feet); minimum stage recorded, 1.8 feet, September 15-19, 27-30, October
2-5, November 1, 1913 (discharge, 90 second-feet).
Open-season records only; flow may have been lower at times during the winter
months.

WinTER FLOW.— Discharge relation affected by ice.

Diversions.—None.

Accoracy.—Results good.

CooreraTioN.—Gage-height records furnished by United States Forest Service.

The following discharge measurements was made by W. A. Lamb: September 20
1914: Gage height, 2.00 feet; discharge, 137 second-feet.



UPPER COLUMBIA RIVER BASIN.

61

Daily discharge, in second-feet, of St. Regis River near St. Regis, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Mar. Apr. | May. | June. | July. | Aug. | Sept.

1057 90 ........ 580 1 1,790 970 330 150 150

90 105 |........ 610 | 2,120 ( 1,040 150 150

90 “120 ........ 640 | 2,710 [ 1,120 330 150 150

2 150 {........ 670 | 2,350 970 310 150 150

920 185 |........ 830 [ 2,120 865 310 150 150
1056 185 |oeeno... 830 | 1,790 830 310 150 150
105 185 2381 1,300 | 1,690 765 262 150 150
105 185 272 |1 1,590 | 1,690 732 255 150 150
105 185 310 ] 1,680 | 1,790 765 255 135 150
135 185 375 | 1,500 | 2,350 798 248 126 150
185 168 375§ 1,690 | 2,350 732 238 120 150
172 150 375 | 1,790 | 2,350 700 238 120 150
159 168 398 | 1,790 | 2,230 765 238 120 150
146 135 470 | 1,900 | 2,350 700 238 135 150
133 120 640 | 2,350 | 2,350 610 238 150 150
120 120 765 | 2,350 | 2,470 552 238 150 150
120 120 | 1,010 | 2,120 | 2,350 470 220 150 150
105 185 1,120} 1,900 | 2,120 420 220 150 150
105 185 | 1,040 | 2,010 | 2,010 420 220 150 150
120 185 970 | 2,120 | 1,900 420 202 150 150
105 175 798 | 2,120 { 1,790 375 202 150 150
135 160 765 | 2,350 | 1,790 420 202 150 330
150 150 830 | 2,840 | 1,690 445 185 150 330
168 160 765 | 2,840 | 1,690 420 185 150 330
150 175 765 | 2,590 | 1,490 375 168 150 330
135 185 670 | 2,350 | 1,490 375 168 150 330
120 185 610 | 2,120 | 1,300 375 150 150 330
135 185 552 | 1,900 | 1,300 375 150 150 330
105 185 498 | 1, 1,210 375 150 150 330
105 185 525 | 1,490 1,120 330 150 150 330
126 |cenee... 580 |........ 1,040 |........ 150 150 |..oenenn

NortE.—Discharge determined from a fairly well-defined rating curve. Discharge interpolated for lack of
gage readings Oct. 12-15, Nov. 7-9, 19, 21, 22, 24, 25, 27, 28. Discharge estimated, 185 second-feet Nov. 30,

for lack of gage reading .

Monthly discharge of Si. Regis River near St. Regis, Mont., for the year ending Sept. 30,
1914.

Discharge in second-feet. Run-off,
s Accu-
Month. Depth in
Per h in | racy.
s incheson | Totalin
Maximum. | Minimum. | Mean. sg]qlﬂ'e drainage | acre-feet.
- area.
185 90 123 0. 442 0.51 7,560 | B.
185 90 162 . 583 .65 9,640 | B.
1,102 238 629 2.26 2.10 31,200 { B.
2,840 580 1,750 6.29 7.02 104,000 | B.
2,70 1,040 1,900 6.83 7.87 117,000 { B.
1,120 330 617 2.22 2.48 36,700 { B._
330 150 229 .824 .95 14,100 | B.
150 120 145 . 522 .60 8,920 | B.
330 150 204 .734 .82 12,100 | C.
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NORTH FORK OF FLATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

Location.—In sec. 7, T. 31 N., R. 19 W., at Potter’s ranch, three-fourths mile above
junction with Middle Fork of Flathead River, and about 10 miles northeast of
Columbia Falls.

DRAINAGE AREA.—1,620 square miles.

RECORDS AVAILABLE.—September 22, 1910, to September 30, 1914.

Gaae.—Vertical staff on right bank near ranch buildings.

DISCHARGE MEASUREMENTS.—Made from cable about three-fourths mile above gage.

CHANNEL AND CONTROL.—Rocky; clean and practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet at 7 a. m.
and 6 p. m, June 4 (discharge 13,300 second-feet); minimum stage recorded, 0.7
foot at 7 a. m. and 6 p. m. February 5-6 (discharge 350 second-feet).

1910-1914: Maximum stage recorded, 8.7 feet June 2, 1913 (discharge, 23,800
second-feet); minimum stage recorded, 0.7 foot November 10, 1911, and Feb-
ruary 5-6, 1914 (discharge, 350 second-feet).

WinTER FLOW.—Channel open at the control during winter; discharge relation affected
by anchor ice for short periods.

Accuracy.—Results excellent, except for short periods during winter.

No discharge measurements made during the year.

Daily discharge, in second-feet, of North Fork of Flathead River mear Columbia Falls,
Mont., for the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
640 790 | 4,620 | 8,540 | 4,840 | 1,670 | 1,240
640 | 790 | 6,220 (11,100 | 4,620 | 1,670 | 1,240
640 | 790 | 8,540 (12,400 | 4,620 | 1,620 | 1,140
640 | 870 | 9,220 (13,300 | 4,620 | 1,620 | 1,140
570 | 1,100 | 7,900 {11,900 | 4,840 | 1,560 | 1,140
570 | 1,450 | 6,700 {10,300 | 4,840 | 1,560 | 1,140
570 | 1,560 | 5,740 | 8,540 | 4,620 | 1,560 | 1,140
570 | 1,620 | 5,740 | 7,300 | 4,400 | 1,560 | 1,140
570 | 1,670 | 6,700 | 6,460 | 4,040 [ 1,450 | 1,140
570 | 1,730 | 8,540 | 5,740 | 3,860 | 1,400 | 1,140
570 | 1,910 | 8,540 | 5,500 | 3,680 | 1,340 | 1,140
570 | 2,330 | 7,900 | 5,500 | 3,500 | 1,340 | 1,140
570 | 2,640 | 7,900 | 5,740 | 3,320 | 1,340 | 1,140
570 | 2,970 | 8,540 | 6,700 | 3,500 | 1,240 | 1,140
640 | 3,500 | 9, 7,000 | 3,320 | 1,240 | 1,140
640 | 3,860 |10,700 | 7,300 | 3,320 | 1,240 | 1,140
640 | 3,680 11,500 | 7,900 | 2,970 | 1,400 | 1,240
640 | 3,680 111,500 | 8,540 | 2,800 | 1,730 | 1,340
790 | 3,680 (10,700 | 8,540 | 2,640 | 1,850 | 1,500
790 | 4,840 ;10,300 | 7,900 | 2,480 | 1,670 | 1,790
710 | 4,840 | 9,900 | 7,000 | 2,480 | 1,620 [ 1,910
710 | 4,840 | 9,560 | 6,220 | 2,330 | 1,560 | 1,910
710 | 4,840 | 9,900 | 5,500 | 2,180 | 1,560 | 1,790
710 | 5,280 (10,700 | 5,060 | 2,040 | 1,560 | 1,670
570 | 5,280 12,400 | 5,280 | 2,040 | 1,560 | 1,670
510 { 4,840 111,100 | 5,740 | 1,910 | 1,450 | 1,670
605 | 4,620 | 9,560 | 5,280 | 1,910 | 1,340 | 1,670
750 | 4,620 | 8,540 | 5, 1,790 | 1,240 | 1,670
790 | 4,400 | 7,600 | 5,060 | 1,790 | 1,240 | 1,560
790 | 4,220 | 7,000 | 4,840 | 1,790 | 1,240 | 1,560
790 §....... 7,300 [.-..... 1,730 | 1,240 {.......

Nore.—Discharge determined from a well-defined rating curve. Dischar; lati
February probably slightly affected by ice. ing chargo rolation for January and
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Monithly discharge of North Fork of Flathead River mear Columbia Falls, Mont., for
the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off | 4 oop.
Month. . (total in racy.
Maximum. | Minimum.| Mean, | 2cve-feet).
1,670 960 1,210 74,400 | A.
1,240 960 1,100 65,500 | A.
960 570 809 49,700 | B.
1,340 570 901 | . 55,400 | C.
790 350 623 34,600 | B.
790 510 647 39,800 | B.
5,280 790 3,110 185,000 | A.
12, 400 4,620 8,730 537,000 | A,
13,300 4,810 7,380 439,000 | A.
4,840 1,730 3,190 196,000 | A.
1,850 1,240 1,470 90,400 | A.
1,910 1,140 1,380 82,100 } A.
13,300 350 | 2,550 | 1,850,000

FLATHEAD LAKE AT POLSON, MONT.

LocaTioN.—At the steamboat dock at Polson, at the southern extremity of the lake.
RECORDS AVAILABLE.—August 23, 1908, to September 30, 1914.
GaeeE.—Vertical staff attached to a pile at the extreme end of the pier; datum 2,800

feet above sea level.

EXTREMES OF STAGE.—Maximum stage recorded during year, 86.8 feet at 12 m. June
5 and 6; minimum stage recorded, 79.2 feet at 12 m. February 22 to March 17.

1908-1914: Maximum stage recorded, 92.5 feet June 1* and 12, 1913; minimum

stage recorded, 78.5 feet February 16-22, 1913.

Daily gage height of Flathead Lake at Polson, Mont., for the year ending Sept. 30, 1914.
[J. M. Mettler, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
80.0| 798| 8.0 79.4 79.2 | 79.4| 82.7( 8.5 84.6| 81.4 80.2
80.0| 7.9 80 79.4 79.2 | 79.4( 82.8| 8.5| 8.5 8.3 80.1
79.9 | 79.9) 80 79.4 79.2| 79.4| 83.0| 86.6 | 84,4 | 81.2 80.1
79.9 | 79.9| 80.0} 79.4 79.2| 79.4| 83.2| 8.7 | 843 | 8L2 80.1
79.9 79.9| 79.9| 79.4 79.2| 79.5| 83.5| 86.8| 84.2| 8.1 80.0
79.8) 79.9| 79.9) 79.4 79.2 ] 79.5] 83.7| 8.8| 841} 810 80.0
79.8| 79.9 79.9( 79.4 79.2| 79.5| 83.7| 86.7| 84.0| 80.9 80.0
79.8 1 79.91 79.9( 79.4 79.21 79.6| 83.8| 86.7| 83.9| 80.8 79.9
79.7| 79.9) 79.9| 79.4 79.2 79.7| 83.8| 8.6 83.8]| 80.7 79.9
79.7 | 80.0| 79.9| 79.4 79.2| 79.7| 83.9| 86.6| 8.7 80.7 79.9
79.7 | 80 79.8 | 79.3 79.2| 79.8| 84.0| 86.5| 83.6| 80.7 79.8
79.6] 80 79.8 1 79.3 79.2) 79.9) 84.2 ] 86.4) 83.5| 80.7 79.8
79.6 | 80 79.7( 79.3 79.2| 80.0 | 84.3| 8.3 | 8.4 80.7 79.8
79.7 1 80 79.71 79.3 79.2| 80.1] 8.4 86.2( 8.3 80.7 79,8
79.7( 80 79.7| 79.3 79.2| 80.2 8.5 8.1 8.2 | 80.7 79.8
79.7| 80 79.7| 79.3 79.2 | 80.4| 84.7| 86.0| 83.1| 80.7 79.8
79.7| 80 79.71 79.4 79.2| 80.5] 8.0 8.9 8.0| 80.7 79.8
79.7| 80 79.71 79.4 79.3 | 80.7| 8.3| 8587 8.9} 80.6 79.8
79.7| 80 79.7| 79.4 79.3| 80.8| 85.6| 8.7| 82.8| 80.6 79.8
79.71 80 79.7| 79.4 79.3 | 8L0| 85.8| 85.45| 827 80.6 79.8
1 . 79.7| 80 79.7| 79.4 79.3| 8L.3| 8.0| 8.5 82.5| 80.6 79.8
220 i 79.7| 80 7.7 79.4 79.3| 8L.5| 8.0| 85.4| 82.4| 80.6 79.8
2 F 79.7) 80.0| 79.6 ] 79.4 79.3| 81.6| 8.0 8.3 82.3| 80.5 79.9
b 79.8| 80.1] 79.6] 79.4 79.3| 8..8| 8.1 8.2] 82.2| 80.5 79.9
b2 S 79.8] 80.1| 79.6 | 79.4 79.3 | 82.0| 8.2} 8.1]| 82.1] 80.5 79.9
79.8| 80.0 | 79.6 | 79.4 79.3 | 82.2| 8.4 | 8.0 82.0 80.4 79.9
79.9 | 80 79.6 | 7.4 79.3 | 82.4| 8.5| 8.0| 8.9 80.4 79.8
79.9| 8 79.5| 79.4 79.3 | 82.5| 8.5| 8.9 | 8L8| 80.3 79.8
79.9| 80 77.5 ] 79.4 . 79.3| 82.6| 86.6| 84.8| 8L.7| 80.3 79.9
79.8 80 79.5| 79.4 79.3] 82.7] 8.6| 84.7] 81.6| 80.2 79.9
79.8 | eenn.. 79.5| 79.4|. 79.4 [....... 86.5 )-ce.-.. 81.5| 80.2[.......
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FLATHEAD RIVER NEAR POLSON, MONT.

Locarion.—At Mishell’s ferry, 23 miles below Newell tunnel, 12 miles below Polson,
and 15 miles northwest of Ronan,

DRAINAGE AREA.—7,010 square miles. .

RecorDs avAmABLE.—July 23, 1907, to September 30, 1914.

Gace.—Chain on right bank 80 feet above ferry.

DISCHARGE MEASUREMENTS.—Made from car on ferry cable.

CHANNEL AND cONTROL.—Small boulders; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.4 feet at 10
a. m. May 26 (discharge, 41,000 second-feet); minimum stage recorded, 1.5 feet
at 10 a. m. January 28 (discharge, 2,400 second-feet).

1907-1914: Maximum stage recorded, 16.4 feet June 12, 1913 (discharge, 75,400
second-feet), minimum stage recorded, 1.2 feet December 29 and 30, 1912 (dis-
eharge, 2,150 second-feet).

Winter rLow.—Discharge relation not seriously affected by ice.

DiversioNs—Some small diversions from tributaries above Flathead Lake.

Accuracy.—Rating curve well defined.

The following discharge measurement was made by W. A, Lamb:
May 16, 1914.
Gage height, 8.47 feet; discharge, 24,700 second-feet.

Daily discharge, in second-feet, of Flathead River near Polson, Mont., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

| R, 4,330 4,330 4,500 3,120 3,010, 3,010{ 3,230 14,800 35,200 22,000 9,620; 4,670
2eeaeanns 4,170| 4,170, 4,330, 3,230/ 3,010 2,900 3,230} 14,800| 36,500 21,000 9,310 4,850
[ J . 4,0200 4,020 4,500{ 3,230 3,010{ 2,900 3,230{ 14,400( 33,400 21,0 8,110( 4,500
4oL 4,020 4,170, 4,330| 3,230 3,010| 2,900 3,230| 16,600 35,200 20,500, 9,000 4,500
Beeenaanns 3,880 3,880 4,170/ 3,230 3,010 3,010, 3,230| 17,500| 34,600/ 20,000 4,170
Beenemeannnnn 3,880| 4,020, 4,170 3,230/ 3,010 3,010 3,470| 18,000 35,200 4,330
Teeeeanns 3,880/ 4,170/ 3, 3,120 3,010, 3,010, 3, 19,500/ 36,500 4,500
- . 3 4,0200 4,0200 3,120 3,010 3,010| 3,880| 19,500, 34,600 4,170
Qe 3,740 4,170 3,880 3,120 3,010, 2, 3,880| 19,000|-35, 200 4,020
100 eeecannnn 3,740 4,330 3, 3,230, 3,010{ 2,900| 3,880 20,500] 32,800 3,740
Wi, 3,470| 4,330 3,740| 3,230 3,010/ 2,900 4,170| 21,000/ 33,400) 3,740
120 e, 3,350] 4,170, 3,740 3,230 3,010, 2,900 4,330 21,500, 32,200 880
13 eeaann 3,230 4, 3,740 3,230 3,010, 2,790 4,670| 22,000 31,000 3,740
Mool 3,230, 4,330/ 3,600 3,230 3,010, 2,790 4,850/ 23,100| 29,800 880
10eeaennannen 3,470, 4,170, 3,600 2,900 3,010, 2,690 4,850 24,700 29,300 880
160 ceeennns 3,600 4,170 3,600, 3,350 3,010| 2,690, 5,430 24,700| 29,300 740
170 eieenns 600 4, 3,600 3,230 3,010, 2,900 25,300| 28, 700 880
18 e 3,600 4,170 3,600, 3,120| 3,010 2,790| 7,540 27,500/ 28,700 880
190 3,740( 4,170 3,600 3,230 3,010, 2,790\ 7,540| 27,500| 28100 740
20 i eeenan. 3,7400 4,170 3,600 3,350 3,010/ 2,790, 7,540/ 29,800{ 28,700 740
P D, 3,740 4,330| 3,350, 3,230 3,010 3,010, 9,000| 34,000| 27,500 , 880
22 .. ,6000 4,500 3,470 3,120| 3,010 2,790 10,200| 37,100| 27,500 , 880
.............. 2 4,170, 3,350, 3,120 3,010, 2,790 19,900 37,800 26,400 , 880

4 3,740, 4,500, 3,350 3,350 3,010, 2,790 11,300f 39,000| 25,800 > 880
25t 3,880 4, 3,350 3,230 3,010 2,790, 11,300 40,300, 25,800 020
26..eaenannns 3,880 4,330| 3,2300 3,010 3,010 2,790; 12,400 41,000] 25,300 , 020
Dy A 4,500 4,500| 3,230 2,900, 2,790, 2,790 13,600| 36,500 24,200, 170
P S 4,020| 4,330, 3,230, 2,400| 3,010, 3,010| 14,000/ 33,400{ 23,600 170
29 .. 4,020, 4,330 3,230| 2,490|-...... 3,010] 14,400| 33,400| 23, 100) 020
30 i 4,170 ,230] 2,790|....... 3,010, 14,000} 36, 500| 23, 600 880
Bleviiaiaannnn. 4,170....... 3,230 3,120]....... 3,120 ...... ,500].......| 9,930 4,020[.......

NotE.—Discharge determined from a well-defined rating curve. Discharge relation apparently affected
by ice, discharge interpolated, Feb. 2~4, 6-7, and Mar. 25-29.
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Monthly discharge of Flathead River near Polson, Mont., for the year ending Sept. 30,
1914,

[Drainage area, 7,010 square miles.]

Discharge in second-feet. Run-off.
Accu-
Month, Depth in
Per h s | racy.
; ind inches on | Total in
Maximum. | Minimum. | Mean. s;lull.}ia;e drainage | acre-feet.
area.

4,330 3,230 3,800 0. 542 0.62 234,000 | B.

4,500 3,880 4,240 . 605 .68 252,000 | B.
4,500 3,230 3,690 .526 .61 227,000 | B.
3,350 2,400 3,120 .445 .51 192,000 | B.
3,010 2,790 3, 428 .45 167,000 | B.
3,120 2,690 2,890 .412 .48 178,000 | B.
14, 400 3,230 7,100 1.01 1.13 422,000 | A.

1,000 14, 400 26, 700 3.81 4:39 | 1,640,000 [ A.
36, 500 23,100 30, 000 4.28 4.78 | 1,790,000 | A.
22,000 9,930 15,400 2.20 2.54 947,000 | A,
9,620 4,020 6,670 .951 1.10 410,000 | A.

4,850 3,740 4,040 .576 .64 240,000 | A.
41,000 2,400 9,250 1.32 17.93 | 8,700,000

MIDDLE FORK OF FLATHEAD RIVER AT BELTON, MONT.

LocatroNn.—South line of sec. 25, T. 32 N.. R. 18 W., at Hotel Belton, one-half mile
below the highway bridge at Belton; about 2 miles above junction of Lake
McDonald outlet.

DRAINAGE AREA.—900 square miles.

RECORDS AVAILABLE.—October 15, 1910, to September 30, 1914.

Gaae.—Bloping gage on the left bank directly back of Hotel Belton.

DiscHARGE MEASUREMENTs.—Made from a cable 200 feet below the gage.

CHANNEL AND CONTROL.—Practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.2 feet at 4.30
p. m. May 17 (discharge, 11,500 second-feet); minimum stage recorded, 1.85 feet
at 11.35 a. m. December 21 (discharge, 432 second-feet). )

1910-1914: Maximum stage recorded, 13.9 feet May 27, 1913 (discharge, 26,900
second-feet); minimum stage recorded, 1.3 feet March 29-30, 1912 (discharge,
182 second-feet).

WINTER FLOW.—Steam freezes over at gage for short periods during winter months,

but-is open at control section below gage.

Accuracy.—Results excellent; winter records probably reliable except for short

periods during extremely cold weather.

The following discharge measurement was made by W. A, Lamb:
December 13, 1913: Gage height, 2.56 feet; discharge, 639 second-feet.

43855°—wse 392—16——5
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Daily discharge, in second-feet, of Middle Fork of Flathead River at Belton, Mont., for
the year ending Sept. 30, 1914.

Day. Nov. | Dec. | Jan, | Feb, | Mar. | Apr. | May. | June. | Sept.
1. 710 400 830 | 6,190 | 7,250
2. 830 | 6,820 | 9,540
3. 830 | 7,470 | 10,000
4 830 | 7,250 | 8,600
5. 1,400 | 6,400 | 7,250 |.
6. 1,870 | 5,190 | 5,980
7. 1,870 | 4,630 | 4,880
8. 1,870 | 5,000 | 3,770
1,870 | 7,470 |.
1,870 | 8,140 |
2,410 | 7,690
2, 6,610
2,770 | 6,190
3,170 | 17,470
3,610 | 7,910 |
3,930 | 9,300
4,450 | 11,500
4,450 | 10,300 |-
4,810 | 9,500 |.-nnnn.- 1,160
5,980 | 8,700 |-..-o... 1,240
6,190 | 7,910 |...-.... 1,020
6,190 | 7478|0111 0 535
6,190 | 7,250 |-...oo.. 535
5,980 | 6,610
6,190 | 8,600
5,190 | 7,600
4,810 | 5,980 |
4,450 | 6,190 |-
5,190 | 5,580 |.
5,780 | 5,580 |.
........ 7,690

N

NotEe.—Discharge determined from a well-defined rating curve. Discharge interpolated, owing to lack
of gage readings, May 19 and 20, and June 7. Discharge relation affected by ice Jan. 6 to TFeb. 17; discharge
estimated as follows: Jan, 6—31 420 second-feet; Feb. 1-17, 400 second-feet.

Monthly discharge of Middle Fork of Flathead River at Belton, Mont., for the yeor ending
Sept. 80, 1914.

Discharge in second-feet.
Run-off Accu
Month, (total in racv'
Maximum. | Minimum. | Mean, | 3cTe-feet).
NOVEMDET 12-31 . cenmenmenmemenneieeaieaneannens 1,100 650 891 33,600 | A.
DeCember .« oo eeeeeei e 710 342 493 30,700 | B.
2L o e P 424 26,100 | C.
February......oooovvmiiveiniiiiiiiiienienineec]eieeninnceedoeenii 403 22,400 | C.
March ..o it 960 380 668 41,100 | A.
April.. ..ot 6,190 830 3,620 215,000 | A.
2 11, 500 4,630 7,300 449,000 | A.
June 1-8.. ... ...l 10,000 3,770 7,160 114,000 | A.
September 14-30.......omiiiniiiiici e 1,240 485 628 21,200 | A.

LAKE McDONALD OUTLET AT LAKE McDONALD, MONT.

Location.—In the NW. § sec. 23, T. 32 N., R..19 W., at lower end of Lake McDonald,
in Glacier National Park.

DRAINAGE AREA.—174 square miles.

REcorDs AVAILABLE.—August 10, 1912, to September 30, 1914 (fragmentary).

Gage.—Staff at new highway bridge, installed June 8, 1913. Prior to that date gage
was located at a bridge about 100 feet upstream which was torn down in spring of
1913. New gage at same datum as old, but does not read the same because of the
difference in channel conditions.
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DiscaarcE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Gravel and cobblestones; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at 5.30
p- m. June 4 (discharge, 2,100 second-feet); minimum stage recorded, 0.9 foot at

- 2.30 p. m. September 18 (discharge, 230 second-feet).
1912-1914: Maximum stage recorded, 6.25 feet April 28, 1913 (discharge, 3,650

second-feet); minimum stage recorded, 0.97 foot October 9-13, 1912 (discharge,
181 second-feet). Open-season records only; flow may have been lower at times
during the winter months.

WinteR FLow.—Discharge relation probably affected by ice; no records.

Accuracy.—Results good.

CoorerATION.—Gage-height records furnished by officials of Glacier National Park.
Data insufficient for estimates of monthly discharge.

Discharge measurements of Lake McDonald outlet at Lake McDonald, Mont., during the
year ending Sept. 30, 1914.

[Made by W. A, Lamb.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. See.-ft. Feet. Sec.-ft.
May 19, covvniimiiiiiineaanas 3.70 1,880 || July 25, 0 ceeeniiiennininann.n 1.46 467
June 18.. .....oiiiiiiiia.. 3.43 1,440 || Sept. 12. . L oooeenei ., 0.80 167

Daily discharge, in second-feet, of Lake McDonald outlet at Lake McDonald, Mont , for
the year ending Sept. 30, 1914.

May 8............ 1,000 | May 20............ 1, 870
............ 1, 000 21............ 1,870
0. e. 1,120 22 . 1,940
i 1,180 28, .. 2,100
12, 1,120 2 1,940
130 s 1,180 26 . 1,800
4. 1,240 ST 1,700
15, ..., 1, 380 28 1, 590
160 .. 1,520 29, .. 1,590
Voo, 1, 660 30.. . ... 1,520
8o 1, 800 31........... 1, 660

Nore.—Discharge determined from a poorly defined rating curve.
SOUTH FORK OF FLATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

LocaTioN.—In the NW. 1 SW. % sec. 4, T. 30 N, R. 19 W, at highway bridge half a
mile above junction with Flathead River and about 7 miles east of Columbia
Falls.

DRAINAGE AREA.—1,640 square miles.

RECORDS AVAILABLE.—September 20, 1910, to September 30, 1914 (no gage-height
record for 1910).

Gage.—Chain on right span of bridge.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel gravel and small rock; control probably perma-
nent,
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.6 feet at 6
p. m. May 17 (discharge, 22,200 second-feet); minimum stage recorded, 3.05
feet at 10 a. m. October 1 (discharge, 520 second-feet).

1910-1914: Maximum stage recorded, 14.8 feet June 3, 1913 (discharge, 39,000
second-feet); minimum stage recorded, 3.05 feet October 1, 1913 (discharge,
520 second-feet.)

Winter FLow.—Discharge relatlon affected by ice.

Diversions.—None.

Accuracy.—Probably affected by logs lodgmg on banks and control and by back-
water from Flathead River; rating curve fairly well defined.

CoOPERATION.—(Gage-height record and some discharge measurements furnished by
United States Forest Service.

The following discharge measurement was made by W. A. Lamb:
December 12, 1913: Gage height, 1.60 feet; discharge, 756 second-feet.

Daily discharge, in second-feet, of South Fork of Flathead River near Columbia Falls,
Mont., for the year ending Sept. 80, 1914.

Oct. leoeooon.... 520 | Apr. 80........... 5,200 | June 17........... 10, 200
6o 785 | May 8...oooe.... 11, 600 30 ieinanns 5,030
16 e, 1,110 Wi, 10,900 | July 11........... 3,380
17l 1,360 7. 22.200 | Aug. 17........... 940
Apr. 5ol 5,290 28 s 12,300 | Sept.15........... 645
26 ... 6,410 | June 6........... 13,7000 20........... 4,290

Note.—Discharge determined from a fairly well-defined rating curve.
LITTLE BITTERROOT RIVER NEAR MARION, MONT.

Locatron.—In T. 27 N., R. 24 W., at log bridge just below outlet of Little Bitter-
root Lake, near Marion.

DraiNnacE arEA.—Not measured.

RECORDS AVAILABLE.—January 1, 1910, to September 30, 1914.

Gace.—Vertical staff fastened to post near middle of stream.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.45 feet at 7
p. m. May 10, 12, and 14 (discharge, 11.9 second-feet); minimum stage recorded,
0.55 foot at 4 p. m. July 31, August 1, 3, 5, 7, 13-31 (discharge, 0.6 second-foot).

1910-1914: Maximum stage recorded, 2.9 feet May 24, 1910 (discharge, 43
second-feet); minimum stage recorded, 0.55 foot August 1, 3, 5, 7, 9, 1913, and
July 31, August 1, 3, 5, 7, 13-31, 1914 (discharge, 0.6 second-foot).

WintER FLow.—Discharge relation not seriously affected by ice.

Drversion.—None.

RecuraTioN.—Flow regulated to some extent by temporary dams at outlet ef Little
Bitterroot Lake.

Accuracy.—Results fair.

Discharge measurements of Little Biiterroot River near Marion, qut., during the year
ending Sept. 30, 1914.

[Made by W. A. Lamb.]

Gage Dis- - Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
OCt. 2. eeeeneemeneaennananss 0.72 1.9 June17...eeeiiiiiienn. 1.15 7.9
May 17.ccnimiiinoiiiiiannns 1.40 10.4 || July 27.cceeeiii i eaa .68 L5
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Daily discharge, in second-feet, of Little Bitterroot River near Marion, Mont., for the
year ending Sept. 30, 1914.

Day. Oct. July. | Aug. | Sept.
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Note.—Daily discharage determined from two fairly well-defined rating curves applicable as follows:
Oct. 1 to Dec. 31, and Apr. 6 to Sept. 30. Discharge estimated Apr. 1-5.
Gage read on alternate days and gxsc harge interpolated for intervening days.

Monthly discharge of Little Bitterroot River near Marion, Mont., for the year ending Sept.

30, 1914.
i T -foet.
Discharge in second-fee Run-off Moot
Month (total in racy.
Maximum, | Minimum, { Mean. acre-feet).
October. . i 2.6 1.5 1.90 117 { C.
November 1.5 1.5 1.50 89|
December. .. 1.5 .8 1.18 73
April. .. 10.3 5.0 6.94 413 | C.
May. 11.9 7.3 10.5 646 | B.
June. . 10.3 5.2 7.43 442 | B.
July.... 8.0 .6 4.54 279 | C.
August. ... .8 .6 .62 38
September 1.2 .8 .8 51

LITTLE BITTERROOT RIVER NEAR HUBBART, MONT.

LocarioN.—Above the canyon leading to the second fall of the Little Bitterroot, 1}
miles west of the ranch buildings of the Hubbart Cattle Co., near Hubbart post
office and 15 miles south of Marion.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 22, 1909, to September 30, 1914.

Gage.—Vertical staff. From April 22 to October 17, 1909, the gage was located in box
canyon below the falls, about 1 mile downstream. The relation between gages at
the two locations was not determined.
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DiSCHARGE MEASUREMENTS.—Made by wading.

CuanNeL.—Shifting.

EXTREMES OF DISCHARGE.~—Maximum stage recorded during year, 2.05 feet at 7 p. m.
April 8 (discharge, 61 second-feet); minimum stage recorded, 1.0 foot at 7.30
p. m. August 15, September 1 and 5 (discharge, 2 second-feet).

1909-1914: Maximum stage recorded, 4.00 feet March 22, 1910 (discharge, 206
second-feet); minimum stage recorded, 1.0 foot August 15, September 1 and 5,
1914 (discharge, 2 second-feet). Open-season records only.

Diversions.—None.
RecuraTioN.—Flow affected slightly by storage in Little Bitterroot Lake, 15 miles
above.
. WinTER FLow.—Discharge relation affected by ice.
Accuracy.—Results fair,

Discharge measurements of Little Bitterroot River near Hubbart, Mont., during the year
ending Sept. 30, 1914,

[Made by W. A. Lamb.]

Gage Dis- ] Dis- Gage Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. Sec.éft. Feet. | Secft. Feet. | Sec.-ft.
Oct. 21.eu..-... 1.22 .6 || May 18......... 2.45 75 {| July 27......... 1.2 9.1
Mar. 19......... 1.19 13 June17........ 1.43 25

Daily discharge, in second-feet, of Liitle Bitterroot River near Hubbart, Mont., for the
year ending Sept. 30, 1914.

Day. Oct. | Nov. | Apr, | May. | June. | July. | Aug. | Sept.

SPRER
RRERER
=

—
-
—

WD ~JOOOD WIS

RERRE BERER RERRR nBksR
&8
DO MW IWOINN WHWe WWmE NN

—
©
NWWWWwW WWawk It w NWRERGT TOODD SO ®

8
o8By
00 00 00 00 O ©

Nore.—Discharge determined as follows: Oct, 1 to Nov. 14, from a fairly well-defined rating curve;
Apr. 1 to Sept. 30, by indirect method for shiffing channels, gage read 4 to 12 times a month, and
goxscharég }ntterpolated for intervening periods. Discharge estimated, for lack of gage readings: May 1-17,

second-feet.
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Monthly discharge of Litile Bitterroot River near Hubbart, Mont., for the year ending
Sept. 30, 1914.

Discharge in second-feet. Run-off

Month. (total in [£5°0-
Maximum. | Minimum.| Mean, acre-feet).

OCUODET . . . oeeeeee e e, 12 6 10.5 646 | D
6 7.6 211 | D
23 47.0 2,800 | C
2 46.6 2,870 | D
18 22.9 360] C
8 12.6 75| C
2 44 21| C
2 2.6 155 |oen-nn

Note.—Accuracy reduced slightly on account of infrequent gage readings.
CROW CREEK NEAR RONAN, MONT.

LocatioN.—At old highway bridge about one-fourth mile above present bridge on
the stage road from St. Ignatius to Ronan, 4 miles south of Ronan, and above
mouth of Spring Creek.

DRrAINAGE AREA.—Not measured.

REcorDS AvAILABLE.—September 21, 1906, to September 30, 1914.

Gace.—Staff gage on center pier of highway bridge. Gage on left abutment, read
Sept. 21, 1906, to Sept. 7, 1913; datum unchanged.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Shifts at high stages; current sluggish.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6 feet at 7 p. m,
June 2 (discharge, 367 second-feet); minimum stage recorded, 0.4 foot at 7 a. m.
and 7 p. m. September 2-10, 27, and 28 (discharge, 33 second-feet).

1906-1914: Maximum stage recorded, 10.85 feet June 6, 1908 (discharge, 1,400
second-feet); minimum stage recorded, 0.8 foot September 27, 1910 (discharge,

14 second-feet).
Open-season records; flow may have been lower at times during the winter
season. .

‘Winter FLow.—Discharge relation affected by ice.
DiversioNs.—About 12,400 acre-feet diverted for irrigation above statlon
Accuracy.—Results fau'

Discharge measurements of Crow Creek near Ronan, Mont., during the year ending’f?ept.
30, 1914.

[Made by W. A. Lamb.]

Gage Dis- Gage
Date. height. | charg. Date. height. | charge.
1911. Feet. Sec.ft. 1912. Feet. Sec.-ft.
May15. . e 3.51 146 || July 28. . voiiieiiiiaiaeaa 1.80° 42
June 16.....cooieaniiil.L 4.11 174 || Sepb. 15..ceieeeennnaniiinni.s .60 6.9
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Daily discharge in second-feet of Crow Creek mear Ronan, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov., | Dec. | Jan. | Mar. | Apr, | May. | June. | July. | Aug. | Sept.
47 34 26| 21 22 19.5 57 312 64| 13.2 18.2
47 32 2| 22 22 19.5 66 367 59 | 13.2 3.3
47 32 22 23 22 18.2 69 301 59 10.8 3.3
2( . 32 241 25 22 17 79 270 64 9.5 3.3
42 32 24 22 22 21 82 250 72 9.5 3.3
42 32 241 195 22 28 79 230 64 9.5 3.3
37 32 24 22 22 26 74 184 64 9.5 3.3
34 32 20 22 2 28 69 175 64 9.5 3.3
32 32 24| 195, 22 26 74 143 571 10.8| - 3.3
28 42|~ 22 19.5 19.5 26 9 122 51 12.0 3.3
26 44 261 19.5| 19.51 25 91 129 51 12.0 5.0
24 42 24| 195| 19.5] 25 115 175 51 12.0 5.0
20 37 % 2 19.5] 22 143 211 64 12.0 5.0
20 37 24| 1957 195! 25 129 62 12.0 5.0
20 32 24 19.5 19.5 25 129 211 49 12.0 8.2
20 32 24| 19.5| 18.2| 25 136 184 41 14.5 8.2
20 32 22 19.5 19.5 28 250 143 37 12.0 9.5
20 32 22 18.2 19.5 31 250 12901, 33 8.2 8.2
20 28 24| 182| 195 35 250 143 28 9.5 7.0
20 28 4 18.2 19.5 39 167 175 38 7.0 7.0
20 28 241 18.2| 19.5| 47 175 193 28 5.0 7.0
20 28 22 18.2 19.5 51 220 103 31 5.0 7.0
20 28 22 18.2 19.5 55 250 69 30 5.0 7.0
57 28 2| 17 17.0 | 59 240 59 28 5.0 5.0

111 28 4 19.5 17.0 66 230 59 28 21 5.0
. S 125 28 24| 21 17.0 211 69 28| 39 4.2
94 28 24 19.5 17.0 62 184 64 31 30 3.3
54 28 20 21 15.8 55 167 59 43 28 3.3
42 28 20 17.0 53 167 69 54 28 5.0
40 28 20 19 14.5 51 211 74 66 39 9.5
37 leeeennn 20 18 14.5 |-eeunnnn 260 |........ 24| 3 |........

Norte.—Discharge obtained from two fs.irlg7 well defined rating curves, applicable Oct. 1 to Dec. 31 and

Jan. 1 to Sept. 30. Discharge estimated, ow:

Discharge interpolated, owing to lack of gage reading, July 29,
Monthly discharge of Crow Creek near Ronan, Mont., for the year ending Sept. 30, 1914.

ng to lack of gage readings, Dec. 28 to Jan. 3 and Jan. 29 to 31.

Discharge in second-feet.
Run-off Accu
Month. (totalin racy. -

Maximum, | Minimum. | Mean. acre-feet).
[0 10170Y T U, 125 20 39.6 2,430 | B.
I L Z:S 1 T R 4 28 319 1,900 | B.
DOCOMDET . - .o eeeecememeeeeeee e eeaannnnn 26 20 23.1 1,420 | B.
LD 6135 o AP 25 17 19.9 1,220 | C.
Y2103 D g 17.0 944 | D.
March. .o ieieiieiiaeaaaan 22 14.5 19.3 1,190 | B.
ADTil. i iiiiiiciiian 69 17 35.9 2,140 | B.
) RN 260 57 152 9,350 | B.
JUDO. ¢ oo ee e e 367 59 164 9,760 | B.
B 2 AP 72 24 46.9 2,880 | B.
AUBUSE .o eeniee et 39 5 14.9 916 | B.
September. . ....eevmiiiii e 18.2 3.3 5.74 342 | C.

The Fear. . cceenae e aeaeeeaancnaecnaanas 367 3.3 47.6 34, 500

Nore.—Discharge for February estimated. Diversions for irrigation were made above the station as
follows: May, 36590 acre-feet; June, 738 acre-feet; July, 1,860 acre-feet; August, 2,010 acre-feet; September,

1,300 acre-feet; October, 2,860 acre-feet.

CROW CREEK AT LOZEAU’S RANCH, NEAR RONAN, MONT.

Location.—In the E. } sec. 15, T. 20 N., R. 21 W., at Louis Lozeau’s ranch, about
1 mile below the mouth of Mud Creek, about 2} miles from the junction of Crow
Creek with Flathead River, and about 8 miles southwest of Ronan.

DRAINAGE AREA.—Not measured.

REcorDs AVAILABLE.—April 21, 1911, to September 30, 1914.

AY
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Gaae.—Vertical staff attached to cottonwood tree on right bank, 75 feet above bridge
at Lozeau’s ranch.

DiscHARGE MEASUREMENTS.—Made from bridge at high stages and by wading at
medium and low stages.

CHANNEL AND cONTROL.—Bed of stream is composed of gravel and cobblestones at
the control below the bridge and of gravel and sand at the gage; likely to change
at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.5 feetat 9.30a. m.
June 6 (discharge, 355 second-feet); minimum stage recorded, 1.3 feet at 8.30 a. m.
August 13, 15, 18, 20, 23, 25, 28, 30, September 3 and 5 (discharge, 35 second-fest),

1911-1914: Maximum stage recorded, 3.4 feet June 29, 1911 (discharge, 960
second-feet); minimum stage recdrded, 0.8 foot March 21, 1913 (discharge, 4
second-feet).

WinTER FLow.—Discharge relation probably affected by ice.

Drversions.—Water diverted from Mud and Crow creeks above the station.

Accuracy.—Results fair except during periods of high water.

Discharge measurements of Crow Creek at Lozeaw’s ranch, near Ronan, Mont., during
the year ending Sept. 80, 1914.

" (Made by W. A. Lamb.}

Gage Dis-
Date. . height. | charge.

Feet. Sec.ft.
108

1.82
2.01 211
1.61 63

Daily discharge, in second-feet, of Crow Creek at Lozeau’s ‘ranch, near Ronan, Mont., for
the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
55 63 55 164 53 80 164 127 65 65
55 65 55 149 53 80 196 127 59 53
55 65 55 99 43 65 213 101 43 35
55 65 55 84 53 84 296 125 53 43
55 65 55 65 43 72 304 99 43 35
55 65 55 80 59 99 355 122 51 43
55 65 55 80 53 99 318 120 51 43
55 65 55 65 59 80 239 78 41 43
55 65 55 99 68 99 210 95 51 53
55 72 55 53 53 80 149 7 41 43
55 8 55 65 65 99 170 95 53 53
55 78 55 63 65 99 189 93 43 53
55 72 55 48 59 84 170 93 35 43
55 65 55 59 80 110 235 113 43 53
55 65 55 48 72 122 239 91 35 43
55 65 55 59 99 179 243 110 43 48
55 65 55 59 99 179 243 110 48 48
55 65 55 48 80 149 203 7 35 39
55 65 55 59 80 164 239 7 43 48
55 65 55 48 59 127 203 57 35 39
55 65 55 59 65 149 235 70 43 48
56 65 55 53 72 149 235 68 43 51
60 60 55 43 65 127 193 55 35 41
60 60 55 53 90 179 110 61 43 51

115 60 55 43 65 149 110 49 35 41
95 60 55 53 90 164 176 59 80 51
95 55 55 53 95 149 176 59 53 99
95 55 55 43 80 122 130 53 35 80
78 55 55 53 99 136 158 68 43 99
72 55 55 43 68 104 115 55 35 80
65 |....... 55 83 feeoennn 149 [....... 68| . 43 [.......

Note.—Discharge determined as follows: Oct. 1 to Dec. 31, from a fairly well defined rating curve; Jan,
1 to June 3, and July 26 to Sept. 30, from a poorly defined rating curve based on discharge measurement
May 14 and the lower end of curve for 1913; June 4 to July 25, by indirect method for shifting channels.
Discharge estimated, owing to lack of gage readings, Feb. 5 to 24 at 40 second-feet.
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Monthly discharge of Crow Creek at Lozeau’s ranch, near Ronan, Mont., for the year
ending Sept. 30, 1914.

Discharge in second-feet. Run-off rocn-
Month. (total in raey.
Maximum.| Minimum, | Mean, | 8cre-feet). |
October. .. 115 55 62.7 3,860 | B.
November. ee 78 55 64.3 3,830 | B.
December. . JN 55 85 56 3,380 | C.
53 43 49.1 3,020 | C.
80 [ceeenennnnn. 44.6 2,480 | D.
164 43 65.9 4,050 | C.
99 43 69.5 4,140 | C.
179 65 120 7,380 | C.
355 110 207 12,300 | C.
127 49 85.2 5,240 | C.
80 35 45.1 2,770 | C.
99 35 52.1 3,100 | C.
355 [ceeeneannnnn 76.8 55, 600

NorE.—The following diversions were made above station at Lozeau’s ranch and below station on Crow
Creek near Ronan; August, 197 acre-feet; September, 490 acre-feet. Total diversions above the station as
flo};gwows: M?Y’t 4,710 acre-feet; June, 1,120 acre-feet; J ujy, 2,030 acre-feet; August, 2,230 acre-feet; September

,890 acre-feet. :

MISSION CREEK NEAR ST.IGNATIUS, MONT.

Locarion.—In the SW. } sec. 10, T. 18 N, R. 20 W, at the house of A. A. Booke,
about a mile downstream from St. Ignatius.

DrAINAGE AREA,—Not measured.

" RECORDS AVAILABLE.—September 21, 1906, to September 30, 1914.

Gace.—Original gage was destroyed July 5, 1907. A new gage whs installed July 24,
1907, a short distance downstream and with a datum 0.30 foot lower. On Janu-
ary 25, 1908, this gage was lowered 0.39 foot. On June 7, 1908, the gage was again
destroyed, and June 26, 1908, was reinstalled 20 feet downstream and at a dif-
ferent datum. A chain gage was installed January 29, 1912, about 200 feet up-
stream and at a different datum, On May 19, 1913, the chain gage was replaced
by a staff at the same datum.

DiSCHARGE MEASUREMENTS.—Made by wading or from a bridge 2 miles above gage.

CBANNEL AND CONTROL.—Shifts at high water; current swift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.5 feet at 11 a. m.
June 19 and at 5 p. m. June 20 (discharge, 358 second-feet); minimum discharge
estimated at 10 second-feet December 26-31,

1906-1914: Maximum discharge estimated at 2,000 second-feet June 7-25, 1908
(gage washed out); minimum stage recorded, 0.2 foot January 30 to February 4,
17-25, March 9-12, 1908; February 28, 1911 (discharge, 8 second-feet). See also
Gage.

WintEr FLOW.—Discharge relation little affected by ice.

Diverstons,.—Total diversions above the gage amount to about 25 second-feet.

Accuracy.—Results good.,

Discharge measurements of Mission Creek near St. Ignatius, Mont., during the year ending
Sept. 80, 1914.

[Made by W. A. Lamb.]

Ga; Dis-
Date. height. | charge.
Sec.-ft.
DT T b PP 1.70 16.9
MAY L. n e teneeaneereeeanesnnaasesaneaaseaameas e eaa e aeaeen e taneanaannaanas 2.26 66
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Daily discharge, in second-feet, of Mission Creek mear St. Ignatius, Mont., for the year

ending Sept. 30, 1914,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

) 38 29 22 i1 16 14 11 26 177 201 61 38
2 38 29 22 13 16 14 11 26| 226] 201 54 38
: J 38 29 21 15 16 14 11 26 239 226 48 38
4o 36 29 21 16 14 14 11 26 252 226 46 38
[ T, 34 29 20 16 14 14 1 28 226 226 43 38
Bl 31 29 20 16 14 14 12 29 210 213 38 38

[ T, 29 29 19 16 14 14 12 29 194 | 201 43 38
- S, 29 29 19 16 14 14 13 38 177 189 36 38
| I 29 29 19 16 14 14 13 44 177 177 29 38
10.......ol... 29 29 19 16 14 11 14 49 177 166 29 38
Wi 29 29 19 16 13 11 14 54 162 154 30 38
120 29 29 16 16 13 11 15 59 147 147 31 38
Bl 29 29 16 16 12 11 16 64 132 140 31 37
) S 29 29 16 16 12 11 16 68 154 132 32 37
B 29 28 16 16 11 11 16 79 178 132 33 36
160 e 29 27 16 16 11 11 16 90| 201 132 33 36
b . 29 26 16 16 11 11 16| 1201 252 125 34 35
18l 29 24 15 16 11 11 16 117 304 118 35 35
19, 29 22 14 16 11 11 16 132 358 111 35 34
20 i 29 22 14 16 11 11 16 177 358 111 36 34
[ PO 29 22 14 16 11 11 16 172| 256 111 37 34
22, eaeaann 29 22 14 16 11 11 16| 166 154 111 37 32
QW 29 22 14 16 11 11 18 166 154 921 , 38 29
24, ... 29 22 14 16 11 11 19: 201 154 84 38 26
b S 29 22 14 16 11 11 19 173 154 80 38 21
26 i 29 22 10 16 12 11 19 146 226 76 38 16
.1 29 22 10 16 13 11 19 119 226 76 38 18
. S, 29 22 10 16 14 11 19! 92 226 76 38 19
29, ..ol 29 22 10 16 |....... 11 19 92 226 73 38 27
30, . 29 22 10 b1 11 22 111 201 70 38 35
3 DO 2 1....... 10 16 ... )5 RN 132 f....... 68 38 |.......

Note.—Discharge determined from a well-defined rating curve. Discharge estimatesbased on an average
of 12 gage readings a month except May, June, and July, during which months an average of 18 readings
were taken. Discharge interpolated for days and periods intervening between gage readings, except
Dec. 26 to Jan. 3 for which it was estimated from climatic records.

Monthly discharge of Mission Creek mear St. Ignatius,

Mont., for the year ending Sept.

30, 1914.
stchargg in second-feet. Run-off .
Month. : (total m racy.
Maximum, | Minimum.| Mesn, | 3creeet).
38 29 30.3 1,860 | B.
29 22 25.8 1,540 | B.
22 10 15.8 972 | B.
16 11 15.7 965 | B.
16 1 12.7 705 | C.
u 11 1.9 732 | C.
22 11 15.4 916 | B.
201 26 91.4 5,620 | B.
358 132 209 2,400 | B.
226 68 137 8,420 | B.
61 29 37.8 2,320 | C.
38| 16 33.2 1,980 | B.
38| 10| 8.2 39,40

Nore.—Accuracy reduced slightly on account of infreﬁuent gage readings. Diversions above the sta-

tion as follows: June, 541 acre-feet; July, 1,710 acre-feet;

ugust, 1,070 acre-feet; September, 127 acre-feet.
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DRY CREEK NEAR ST. IGNATIUS, MONT.

LocaTion.—At Felsman’s ranch, about 13 miles below St. Marys Lake, above the
only tributary, and about 5 miles southeast of St. Ignatius.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 16, 1908, to September 30, 1914.

Gace.—Staff nailed to tree on left bank.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Coarse gravel and boulders; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.4 feet at 12 m,
May 24 (discharge, 202 second-feet); minimum stage recorded, zero on gage
April 1-11 (discharge, zero).

1908-1914: Maximum stage recorded, water over gage June 6 and 7, 1908 (dis-
charge estimated at 250 second-feet); minimum stage recorded, zero on gage,
November 30, 1908, May 15, 18-21, October 24, November 14, 11-15, 17, and
20-30, 1909; April 23, 1910; May 3-7, 1913; April 1-11, 1914 (discharge, zero).

Winter FLow.—No flow at gage during winter and early spring.
Diverstons.—One small ditch diverts above the station.
Accuracy.—Results fair.

No discharge measurements made during year.

Daily discharge, in second-feet, of Dry Creek near St. Ignatius, Mont., for the year ending
‘ Sept. 80, 1914. :

Day. Apr. | May. | June.| July. | Aug. | Sept. Day. Apr. | May. | June.| July. | Aug. | Sept.
4 39 48 | 14 7 3.0 31 57 39| 85 4
4 48 481 14 7 4.0 39| 150 391 7 4
7 57 39| 14 7 7.0 391 150 481 7 4
7 67| 48|14 7 20| 39| 125 391 7 4
7 78| 39|14 7 3.0 44 78 31| 7 4

10 78 48 | 14 7 4.0 39 89 3| 7 4
10 67 57114 7 3.0 39 78 251 7 4
1 67 57 | 14 7 4.0 67 78 251 7 4
10 39 48110 7 4.0 | 202 67 251 7 4
10 31 48 | 10 5.5 5.5 89 67 25| 7 4
14 31 39110 5.5 4.0 57 67 19| 7 3
14 25 57110 5.5 4.0 39 78 191 7 3
19 251 101 |10 5.5 10.0 39 67 191 7 3
25 31 78 110 4 5.5 31 57 140 7 3
31 31 481 85| 4 40| 31 57 4| 7 3

EOR | I ) R (R 39 [...... 141 7 |......

NoOTE.—Daily discharge determined from a well-defined rating curve. No flow Oct. 1 to Apr. 4. Dis-
;:harggA r.275 _g% Apr. 11 estimated at 0.1 second-foot. Discharge estimated, owing to lack of gage read-
ings, Sept. 3

Monthly discharge of Dry Creek near St. Ignatius, Mont., for the year ending Sept. 30,
1914.

Discharge in s -feet.

ischarge in second-feet Run-off oo
Month. - (total in mcy-
Maximum. | Minimum. | Mean, | 3cre-feet).

10 0 2.39 142,
202 4] 337 2,070 | C.
150 25|  66.0 31930 | B.
101 14| 30.6 2,430 | B.
14 7 9.48 583 | C.
7 3 4,93 203
202 0| 131 9,450

NoTE,—No flow Oct. 1 to Apr. 4.
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POST CREEK NEAR ST.IGNATIUS, MONT.

LocatioN.—At the highway bridge on section line between secs. 23 and 24, T.19 N,
R. 20 W., about 1 mile below North Fork of Post Creek, and about 5 miles north
of St. Ignatius.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 19, 1911, to September 30, 1914, at present site;
September 21, 1906, to May 9, 1911, at Fitzpatrick’s ranch, 3 miles above present
site; at Deschamp’s ranch, 1} miles above present site, April 20 to November
11, 1911. _

Gage.—Chain on the downstream side of the highway bridge.

DiSCHARGE MEASUREMENTS.—High-water measurements made from the bridge; low-
water measurements are made by wading.

CHANNEL AND coNTROL.—The bed of the stream is composed of gravel and small
bowlders, free from vegetation and slightly shifting; water swift at gage. One
channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.4 feet at 8 a. m.
June 4 (discharge, 431 second-feet); minimum stage recorded, 2.0 feet at 8 a. m.
and 5 p. m. September 3 (discharge, 20 second-feet).

1906-1914: Maximum stage recorded, 8.48 feet about June 10, 1908 (gage
washed out; discharge estimated at 2,200 second-feet); minimum stage recorded,
2.0 feet September 3, 1914 (discharge, 20 second-feet). (See Records Available.)

Winter FLow.—Discharge relation affected by ice to some extent.

Diversions.—Water is diverted by the Pablo feeder canal built by the Reclamation
Service.

Accuracy.—Results good.

Discharge measurements of Post Creek near St. Ignatius, Mont., during the year ending
Sept. 30, 1914.

[Made by W. A. Lamb.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet, Sec.ft. Feet. | Secft.
Dec.12. e 2.35 44 [ July 28. . coeeeiiiiaraiaina 3.08 119
) E:52 T S 2,39 46 | Sept. 15.cnnnniiiiaaaat 2.09 24
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Daily discharge, in second-feet, of Post Creck near St. Ignatius, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feh. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1 31 56 46 40 40 62 25 50 236 202 57 25
2 31 56 46 40 40 62 32 64 350 225 57 22
3 31 49 46 40 36 62 28 44 377 225 57 20
4 31 49 46 42 32 52 32 36 431 248 55 22
5.. 31 56 46 59 32 48 28 28 377 236 48 22
6 31 56 46 50 32 42 32 32 286 248 42 25
7 32 56 46 48 32 42 32 32 225 248 40 25
8 31 49 43 48 32 44 28 28 170 225 34 32
9 31 49 43 48 32 44 32 32 160 248 32 31
10. 31 52 43 44 32 44 28 44 134 225 40 22
31 56 43 40 32 44 48 64 125 225 28 25

31 56 43 40 32 44 40 55 125 248 28 25

31 52 43 40 32 44 28 48 170 225 28 22

31 49 43 40 36 44 32 52 202 225 25 25

39 48 43 40 40 44 28 69 225 214 22

16.. 49 46 46 40 40 44 32 100 236 180 22 25
17 49 46 43 40 40 44 32 142 273 160 24 25
18 49 46 43 40 40 40 28 134 311 160 25 22
19. 49 46 43 40 40 40 32 180 350 151 28 25
20. 49 46 43 40 40 40 28 170 311 151 28 22
21. 49 46 43 40 40 40 32 214 298 160 28 25
22 49 46 43 46 40 40 32 202 260 142 28 25
2 49 46 43 42 44 40 28 236 180 134 28 22
24.. 49 46 43 40 52 40 32 298 151 134 25 25
25.... 49 46 43 42 66 40 40 311 170 134 22 22
26.... 49 46 43 57 62 25 44 273 214 125 25 28
27.. 49 46 43 48 110 25 44 214 236 125 24 28
28.. 49 46 43 42 57 25 36 180 248 125 25 27
29.. 49 46 43 40 f....... 25 44 180 248 104 25 40
30.. 49 46 43 40 |....... 25 36 170 236 69 22 44
3 P 49 {....... 43 40 |...... 25 .nuenns 180 |....... 62 25 |eeinenn

oTE.—Discharge determined from two fairly well defined ;ating curves applicable Oct. 1 to Dec. 31 and

N
Jan. 1 to Sept. 30.

Monthly discharge of Post Creek near St. Ignatius, Mont., for the year ending Sept. 30,

1914,
Discharge in second-feet. Run-oft .
Month. (total n racy.
Maximum.| Minimum.| Mean, |2cre-feet).
49 31 40.6 2,500 | B.
56 46 49.3 2,930 | B.
46 43 43.8 2,690 | B.
59 40 43.1 2,650 | B.
110 32 42,2 2,340 | B.
62 25 41.3 2,540 | B.
48 25 32.8 1,950 | B.
311 28 125 7,600 | A.
431 125 244 14, A.
248 62 180 11,100 | A.
57 22 32.2 1,080 | A.
44 2 25.7 1,530 | A,
431 20 75.1 54, 400

NortE.—Diversions above station as follows: March, 177 acre-feet; AFril, 1,180 acre-feet; May, 1,680 acre-

feet; July, 137 acre-feet; August, 2,590 acre-feet; September, 2,490 acre-|

eet.

SOUTH FORK OF JOCKO RIVER NEAR JOCKO, MONT.

Location.—In the NE. } sec. 35, T. 17 N., R. 18 W., about 300 feet below junction
with Middle Fork of Jocko River and 10 miles northeast of Jocko,
DRAINAGE AREA.—Not measured.

REecorps avamaBrLe.—May 11, 1912, to September 30, 1914,
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Gage.—Staff on right bank.

DiscHARGE MEASUREMENTS.—Made from a foot log about 200 feet below gage or by
wading.

CHANNEL AND CONTROL.—Boulders and cobblestones; slightly shifting.”

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.5 feet at 9.15
a. m. May 23 (discharge, 405 second-fzet); minimum stage recorded, 2 feet at
9.40 a. m. April 2 and 9 (discharge, 34 second-feet).

1912-1914: Maximum stage recorded, 4.15 feet May 31, 1913 (discharge 782
s3cond-feet); minimum stage recorded, 1.93 feet December 7, 1912 (discharge, 28
second-feet). Open-season records only.

Winter Frow.—Discharge relation affected by ice. No records obtained.

Drversions.—No diversion or regulation.

Accuracy.—Accuracy rating reduced because of lack of daily gage readings.

Discharge measurements of South Fork of Jocko River near Jocko, Mont., during the year
ending Sept. 30, 1914.

[Made by W. A. Lamb.) '

Gage Dis- ’ Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
May 13, oieenenn. 3.10 243 || July 29. ..o 2.35 82
June15.......... . il 3.12 268 || Sept. 17... ... .. ... 2.20 50

Daily discharge, in second-feet, of South Fork of Jocko River near Jocko, Mont., for the
year ending Sept. 30, 1914.

Day. Oct. Nov. | Apr. | May. | Jupe. | July. | Aug. | Sept.
66 39 34 120 349 166 70 46
70 39 34 124 343 164 68 45
74 38 34 127 337 162 67 44

37 34 131 331 161 66 44
76 36 34 136 325 160 65 4
34 141 320 156 64 44
34 146 325 153 63 43
34 151 331 150 62 42
156 337 147 61 42
34 160 343 144 60 41
35 190 349 141 59 40
36 220 355 137 59 40
37 250 360 133 58 43
38 294 305 129 57 46
39 338 250 125 56 49
39 382 243 120 55 52
52 386 236 116 54 55
65 389 230 112 52
77 392 223 108 53
89 395 216 104 52 51
101 308 210 100 51 52
114 401 204 96 50
127 405 198 92 50 54
126 399 191 50 56
125 393 185 84 49 57

26... 386 179 80 48 58
27. 379 173 79 47 56
28. 372 172 77 47 55
29. 366 170 76 47 54
30, 360 168 74 47 53
31... 355 f.cnunnnn 72 47 ...

NoTE.—Discharge determined as follows: Oct. 1 to Nov. 15 from a poorly defined rating curve, and Apr
1 to Sept. 30 from a fairly well-defined rating curve. Gageread on average of 5 times a month and discharg
interpolated for intervening periods.
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Monthly discharge of South Fork of Jocko River near Jocko, Mont. for the year ending
Sept 30 1914,

Discharge in second-feet.
. Run-off Accu-
Month. (total in
: acre-feet). | 126+
‘ Maximum., | Minimum. | Mean. -
78 40 56.3 3,460
39 30 34.3 1,020
127 34 67.9 4,040 | C.
405 [ .. 120 285 17,500 | C.
360 68| 265 15,800 | C.
166 72 120 7,380 | C.
70 47 56.0 3,440 | C.
58 40 48.7 2,900 | C.

Accuracy rating omitted for October and November because of doubt as to accuracy of discharge <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>